a9>0*Bf*fW (J P) (12) 4# j$ & & (B 2) 



(U)#t»* 

^2938569^ 

CZDfiftB ¥^11^(1999)6 ^11 B 



(SDInta* 




PI 


C 1 2 N 15/09 




C12N 15/00 A 


AO IK 67/027 




AO IK 67/027 


C 1 2 P 21/08 




C 1 2 P 21/08 


§ C0 7K 16/18 




CO 7K. 16/18 


16/46 




16/46 






ft&l0)ft346£ 75 9) Mtmtrm* 




•WW3-515142 


II Cr3)4ttf&H nmnrmw 








(86) (22)tWB 


¥&3¥(1991)8J328B 








1 ' s aj a >YvHb as v ✓ 7 Jw—- J 


(65)&*** 


IWW6-50G233 


94304. FV& 7Jlh * M -7-*- it-— v 


(43)^*0 


¥&6?(1994) 1J513B 


■* -» ■ — ARK 7 V k 


(86)HRtf*#* 


PCT/US9 1/0 6 185 


C72)5M8W a>n-tr, x/l* 




WO92/03918 






¥^4^(1992) 3 M19B 


94111, ^>79>^X3, #1202; /t 




¥^8^(1996)10H16B 


Vt-'J- XMJ-r 550 


C31)*5fctt3-»* 


5 7 4. 74 8 






1990^8 E29B 






*9 (US) 


94111, tf>7?>*X3, #2301, 


©l)«fctt£»* 


5 7 5. 9 62 


*£V> XMJ-K 155 


(32)«AB 


1990^8 JI31B 


C74)fWA 


<33)«Bfclfcfe§fflB 


X8B (US) 





(54) mwt&m aMWB^n^U>eff6^tt&0EK^>X^x-y^-T^X 



i 

(57) [4*mS#CDftH] 

*« 

ffi^t hy^y^T^-fey^-fcigEfrSJ^ tt*4 y 
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loot hli^g^nyyvhyv^c;^^^^^ 



(2) 



«rW2 9 3 8 5 6 9 



10 



'**fO*fcv v fc h*iIh?v^^*^«rV-D-Jitlli 
£ v ,x Xtf y **«*^«>>f y*47*4v** 

fee 

^*vdSpHCl«>Not I#AWfrfc*trll*a3«>*ife. 

^ hVH25lRl)W105«:£tri»#5 3 <7>*ffi e 
[H*^8l ±E b7>*V*=-y t^V^^tf; 
pHClONot mxmKZG-tZt 

5' CAG CAT CCA CAT ATC ACT 



20 



jfi^ir/y y Ha9*y = - KS*tS#y'<^ K 
EWSr*-f5WSE«K**^, ::tiv„, DS.tfJ H ir 

MtC^HWOS. 3kb Hind IIlSrfrfc^K wwTr$5. 
3kb Hind IIIKH-Il, th-lM -/ ^fWlW*^ 

0.7kb Xba I/Hind IIlKrjt Srftfr, rC"eK0.7kb Xba 
I/Hind IlH9rJiH:5.3kb*>t K 7 - 1 *4 y 

±IB0.7kb Xba I/Hind IllWtf Oil±^<oEyiJ£W-t-5 

3. lkbCOXba I»jt«r#tf»#*10^*fc 

? vir^ b'7 £ 74'?--?PcmffiZft? *2«3' 

« 3 

ACC TGA AAC ACC OCT TGC 3' 



5' GAG CAT CCA CAG CAC CTG GAG CAC ACA CAG CCT TCC 3' 



[»*3il 31 iEh^^^^^pHClONot- 
Cthd gUW* by-l *<oW#«:*S1-S»#* 1 

^ t hy-lil«r«tr]IHtfc«»ftCfc«r*trl»*« 

1 <7);*j£ e 

'REMS*vcW*v*fc hSafeg^ny y ^/hiSCF-M 

<DByz"<jMBtt, V-D-m»ftKJ:9±E«E« 

7*s*V*>ft4 V 947*4 y^sffct*)* -hEb 



■T-ffitlt^T, ±E/i J Rt5i:Ey5Se j F-fe^^^ h^>HI 
1^4 < t t>2kbO*4< t> 1 ; 

61 ±Et v-1 

t^tft Hfi©3te^^5.3kbC0Hind IllttfrS:^ 
^ ±Efiy^iNBJISl±±Et hl«h7^^xy$: 
SE?"J LTK*#rt T?Sft S ixfc V - D - J ae^P Sr» 
j&LT, ±^by^*"J^^y9^^*<OB V 

fc^T^mSix-S fc w ^^Sffi^SRW*^^ 3 ^ b"t 
I«*«17] ±Eh5y^^*y*B:t VSKtfi 

^ ffi<D0. 7kbOXba I/Hind IllW^ft^^, ISO. 7kbC0Xb 
a I/Hind HI»rfr^±E5. 3kbOy - 1 Wrfr^E±a^ 
E?'iS:*L, 35vp-±Eh7^^^*^* $ JE(:±Et: hfi 
glfifi^ffi^ a£K^i:a£31kb^Xba I»ritS:*tf. IS 



<3) *JfF2 9 3 8 5 6 9 

5 6 

5^y*««ftt«:*C**fcBB|-f*a*yvt % 5yH«3' t#\z*tt fc h y - 1 «* 

5* CAC CAT CCA GAT ATC ACT ACC TGA AAC ACG GCT TtfC 3' 
5" CAC CAT CCA CAC CAC CTC GAC CAC ACA CAG CCT TCC 3' 

FR1, FR2, FR3 X ©RlAWa)R2«5>li±ElfEM*nr 

**oCi-e±E-*lt»B«U6tt, ±fB/z£«Si#/5> 
6. J:EWEW*Ji,fc^SeflWwfp»^|Blcigtt*Jxfc 

±e v sejmiKc^ ^ 7 * * >r > ^ja** Sr^-rs^fe^ 

BNA&WL ; r^TFRL FR2, FR3, CDH\RXKDR2U^\Z 
ft*EWa^LESEWSJiTt*ftv*fc h&g^nyy > 

'haer-aw* b js-r * em t ®— ^is»<ddna 

OkhV-t^/^h, 2~15<Z>fc hDir h&y: 2 
COHind III WffiKto\Z$*ti % - w-eSEHind IUfcf 

[!8#^2 6l Hind limfttiK y i^-fyf««S:4 

*Xfc£trift5.3kb*>fc: hHind III»frT'fc5§S*B25 

[19*112 7] fc hM/nyjJ >fi«/hitg^dK 
SSSj-^>T^hn £5K£tr§t#*g23 

[R&82 8] t h&fi^nyy V/hate^M^ 
**o±Ey^!/^«Wr|t»i-S±E#i^y^ 

s»cot hjae^ t h/idae^ 

^^y^v^EJ«:fMb^lBB*«l>lc»trh9^^ 



[1**411 9] ±Efc hfi«h7V^^3i>^pHClcONo 
[§S*«2 0] ±Et M«h7^^x^y^^ io 

3 "KU Btfc Ht«pT«««IH)!I*lcfc hjittftm 

IS h7>^-/x^y^^^(Z)B y >y<ttfiic*5V *T t 

5l70h7^'/i^iy^-r^^ 
W#fl2lJ l h7^yi^y^7^(oy; 
pHCKpNot iff A»#*#1--5 t hiah7^^xy 

[§S*^2 2J hyl/Xit^-yp-rtX^Y/JitfpH 
ClONot Hf AH?* «:*pfS fc M^h^v^v^^Sr 

v - 1 •**'*-5K*«:*au * t h v - 1 glfi, VD 

> He J: KS*vfcs|f FEW**-*-* 

[f»*«2 3] «tfKJMtt<:S«t«j: F7^^^ 

RJS* B SBJ^ S:«Ri- ^ J: 9 ir fiffi^feS ^ n y y ^/jvfc 
e^ffiSr«*-i-5J:5^ *o4«ttJS*DNA*^«* 
iiSixfc-fc hftg^n^y ^**«e*«a»$>OBNA-fe 

Sh7^^x = 7^ 9 ^Oft«BBfi*DNAd^ 40 
Sr ^ tf SE3?«J SJxXi*<tv*t> ftg ^ n y y v/hage^ 

a< ; 



7 . 

[!8#3i3 11 *!lx/<»B©y/A*JEKt h«£0lh 

7 i? * v£*Pf £Sff*«30<D 5? * - 

[R*«3 2] 4L»dS, thv IJfct/t brc^SfSSIg 
^y*fflSr*WgCW«fflSr^tfI»*a31w 

«^»5. 3kbtf>Hind IIIJft>trtiw££ftTV^iS#JS30 
[f***S3 4j thy^yfES^ 

tb^l$:^^-rS^i-tt5 h (transgen 

ttflc (KAMA) MMKtt*fc+!ftU 40 
v\ got, #1WW^J«ffi*, 



WfF 2 9 3 8 5 6 9 

8 

Mil, ^tiftratU-CiSsmfnteSr^i-SifeS^Dyy ^ 

y9««3J:W««lttft**« (CDR) »«o »t)#» 
4 £«fiS#a 5 J3'J* <ox-?V =<~K£*i54v*9* 

*«:*]jih-$o sEwsnfc-r^^ttffae^^rscfi 

^yy^t h«*1B«3i^y^i:**BtciB-&*L«) 
3r4KJ;^ /^7 9*KfiL*afi**»Swfc#^ 
t£ [Morrison, S. L ■ (1984) , PTWi Na*l- AcpI S ^ 
USA, fii, 6851-6855] 0 I07^o-f ^iftBiiS 

b, «!9^^XFabEMAS**:ftftiStt"e«)Sr 4t? 
fcS [Bruggemannb (1989) , T. ExP. Med. . 170^2153- 
2157) . CDRSWr^c— f-li, aVfcTa — '^-^A- 

P6-(^T9^EWfi^tt*«-B8*-*"SbO-efc5 CRi 
echnann, L 6 (1988) , Nature . 33^323-327) 0 -tft 

iBi#fcb»t^*nfctt**K^^^S*"*"* 

Va»WEW«r*Olli«*a5>f ^9 !) 

9*3R"C*>5 [Orlandib (1989) f Proc. Natl.AcaD. Sc 
i.USA. fit 3833-3837*3 J: Wluseb (1989) , Scienc 
e, 24SJ275-1281] e «^tcJ:ixtf, -r 

^^cDNAE^*3fe^*WK*^fi^5fcAlC^^^ 

*«^H»ti, l8«fi^EM^«*ft#*69W«AE« 

«T«ftU"CV^S [Lewis&itfGellert (1989) , fieJH, 
59^585-588) 0 t«)J: 9 ft«*«4*a±OE««rBI* 

j£<5#-^1-$ (accesibility) *s|b?PIw J: 5 SEJESixS 
ttttt<5*t"CV^6 [YancopoulosfcitfAlt (1985) , Ce 
1L ifi,271-28l) 0 V (D) J %%&<Dltib<DM$l\ft, 

- 4 v i2^^i±23bp<D^-f jxd^^^— ^-iw j: r> ht 

bKfc** 9»ff**tt:^4V^>iAT^/^— 1?*>5 [To 
negawa (1983) , Nature. 302, 575-581 : Hesse (198 
9) f Genes in Dev .. 3.1053-1061) 0 aW*^ 



9 

?!l4*IM-5:t3J«-C#5. W^lfffeaverb (1985) / 
fall* 42, 117-127; Iglesiasfe (1987) ., Nature. 330. 
482 - 484;Storbt> (1985) , Banburv Reports - i>0 1Q7- jo 
207;Neuberger£> (1989) f Nature. 338. 350-352:H ag m 
anfc (1989) , I. Exp. Med. . 169^1911- 1929; JfeWCSto 
rbfe (1989) .Immunoglobulin Genes, Academic Press, 
T. Honjo, F. W. Alt*3 ±OT. H. RabbittsS, 303-326H£# 

**T*$g£$jxTl^ 0 Yamamura6 (1986) , Proc. Nat 
I.Acad. Sci.USA. 83.2152-2156;Nussenzweigt> (198 
7) , Science. 236. 816-81 3frafeB8<n~ > ff E7W 

•ae-*s>#fi\ rtstt^s^n^y vae^MoAtit 20 

(£Rath*> (1989) , T. Immunol.. J43, 2074-2080 (HE 
m£tlitvm&¥mtitto) ;Man 2 £> (1988) , J. Exp. Me 
<L, m.1363-1381 GRSt^y „ h7^v? 

*^ttrtH^e-T-«)SE3?9SrKJtL4^ofc) ;Ritch 
iee? (1984) , Nature . 312. 517-520:StnrhE, (198 
6) , J. Immunol. Rev. , 89,85-102 (£5E#S®/gg( 

*jEL<r?E#W-5£fcas-C*ft^) ;;fci;Wlanzf> 

(1988) , T. Exp. Med. . 16&J363-1381 (&g{t1&&X 
* ftt *gfll£r =* - K-fS k ae^-Sr^tf 

r/^£*r±. i£u^crj^iae j ? : #5*^s:^-t-) 

$T#Hl4>'££. Nussenzweig£> (1988) , Nature . 336.4 
46-450 ;Durdikf> (1989) , Proc. Natl. Acad. Sci.llS^. 
86,2346-2350;*5it/Shimizue> (1989) , Proc. Natl. 4 
cad. Sci.USA. 86, 8020-8023 t&m<DZk 0 40 

SSEftfifl: h 7 is*. ~y "C0>15kb-r £ 

^KfcfiHPflWMfc (O' Brienb (1987) , Nature. 32 
6 I .405 -409;Storb (1989) , Immunoglobulin Genes, Acad 
emic Press, L Honjo,. f. W. Alt^J^OT. R Rabbi ttsg, 303 

dik^> (1989) , Proc. Natl. Acad. Sri IIS A. 86,2346-23 

50) ^#iiz&mmm®%g l i>n&£tLx^z 0 ' 

X^tn\\ ^txWz&AZfrlzft&nmkm&to&m 50 



' #f*2 9 3 8 5 6 9 
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«tTv^6'>»«>«flftf««sitT^aKajrttv* cbu 

chinib (1987) t Nature. 326^409-411 (JfEWSJl 
TUftV^PMX hy>Xi?*» ;Coodhartf> (198 
7) > Proc. Natl. Acad IKfl, §1,4229-4233 (SE^J 
^ilTV^^^^^aie^) ;*5iOTrugg«aannb 
<* 9 89) , Proc. Natl. Acad S^j iKft, 86,6709-6713 

itic^rffl ft E^j * v ^ft v ^ i; t/se^j $ tiftgm 

Ki0S»Xfe-5 o 

J: o T * <d i 5 ftSB^J: 9 0 ft«*a>liW3&« ft t *t b 
»6rttW>ltTttftfeftl\ 

SEW*Jirv>ftv\ ^fcli^E^ISHfctco 
tSE?0$l%-rv>ft^t><o^om^^o, -gffcfeg 



(6) 

il 

# a 7 y >mm# «t u&m h 7 >z "J * y ft £*r1* 5 , 
looajeae^-fe^^^hfeiv loco* 

^ o y y ^«»t* fcHSffi ft ^ - K-T 5 J: 5> KI4 

^oyyvh^^^^vii, sEM£Jxfc*«DNA<& 

M^IS«"CI1* HP LaserJet Series IIHPLASEII. PR S 
egmentsT'fc^c *0 J; 3 4 
14, «*l4PiaiE^J> 

~, ^9^^>f IS SDN A 

J; 5 hM4fefePa— 

4: <&„ h7^'^^^^?^i:ft^ 
5 viae^-tr/y 5( 



WIT 2 9 3 8 5 6 9 
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***U6 »EW *Kfcac«*i * tf/S fc*46« h7^ 
+6. 

Tft*Sr^»i-S^>f^y Lb* Zt\z 

»*L<(4^v?7 L -<y-^^7 L -<y (positive 
-negative) ^--ftffiffl U BE^^—tt, * 

t^Sii^i^fcllgaM/p^y ^ft = - K 

V/ > hDNA(4feg^ny y ^V±?/ > hSr's- K t 

$r^tP„ ftS^nyy^Vir^^^hDNAOm 
a ft ff «Kcatt Lx&AiOt ^n^y^Vir^^^hu 
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i"<-K»-BlMSt*(H-«. *<oi5*Bite)iai4. 

&#;4qSE*J$ixTWiV *V 

7*y > h9 vsr^ri-5-ftu/<- k y - bums 

^tfrfett. -h&Lfc. h 9 Paris' ?l&#KDV*-f,h.Jl» 
^b^5^i^-C#5„ &ft&0£«BBS&-f>fcSEy«S 20 
*t*v ***** J: V&m h 7 'J^ZStt hrisx iS 

^e?ij $nfc h 9 ^ ur t, 9 i o2)sse>?ij$ 
jew $ ixitmrnmrnts * cm^g ^ a y y v h v >x 

'*->y-B»&*<aj?E*J$itfc£g^nyy:<sg{ 30 

KKSKAlc J: 9 J&-IS««i:fc<7?ii4$rSiSi*-f fci »r 
" 7 LTM££;h,fcr:Sc^<- h y-BJ»Jia?r±idirojiD 

**9Jtt. fflmtis& (ori) , te¥S®i®*S (09* 40 
tfROP. «fclinACyci77069MtEn. Sfcl4ys£# 

9 n-->?\zmm-Q&>*zr=7 7.% KfcfcBM-3. SET" 
-CR«D«>ttOE91) <b*tf. eS*-S*-*-|4. y 



w 4$fF2 938 56 9 
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^o-0»5 6ETF<B** U'*^K«)ftt>9lw. 7,8Sfc 

I.Sfi I*J.J;tfPac ITfc*. ft'>*fi)KSW4i: LTtt. 
3c^«DNAE?l|fT?ttft|C#&1-5. HP*>8. 000-10. 000 

10 0114. HE?9*ixTl^^y>' ADKAf*3,J:U!ffE 

f^lBffitt^ffi^CDRl.CDlGfcitfCDRS^ 
-A V— 9ffl$m., FR2, FR3j3,fcOTR4S-S-r o 

03ttt h £8-*-. 
04 lit >>*«*«»***-*-. 

0 7I4. rtH^g^nyy^a^ffiwasg6<)JK» 
20 OfcAro^SSr^i-. 

09 II. 2ooAft«tSJI|Ci:«:*UfcBlMa«>(|eMB 

010(4, tF T 3*J:tfy.l «*«ttfr*tr2SkbKA- 

t toft^o 7?H3' i >v> v-y— en Sr*tr 700b 
P»f^lwig|S$*i&P?E?!l$iifcIgMafi^Sr^fl-t-5 ^ 

013tt:pGPl(fi|^4it5^y y >*-ro»^Sr^-f-„ 

015I4. pHICl*5iOfpC0Nl<D^Kit*1-. 
016I4. pREG2iSr}gfig-frL*5fc*lrpRB3 (yyhx 

•To 

.0 017ttpHIG3' SS.fcVpCONWfffi^^i-. 

019»4 V pHIG2 (D-fe^> V Ytt7'7* 5 K) Of^ 
02014, &%mv> K9v^i?aivof^Slcf&i3iv5t. 

021»4pE|/<O«itS:^-r„ 
022l4pKapH<Of^K«:^i-. 
D 023A-23D^±, ■^?*<a?rtSte£g7'D ^-jj vS«iS 
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@26a-f ft, 

g!28(i^<^ # — pJM2£>flfi£2r^t"o 

B30ttpIGMl, pHCl:fc JitfplK^tf) h y V* V*- *s%$M 

B31I* p v e205*BS*r*"*\ 
E!32iipVGEl<0«aSSr^-ro 

033ttpHCl ^^Sisy^^W©!: HgS 

H34fipJCKloWiftfc*1\ 

X 1 tt^ pGPe^EW***-*\ 
X 2 l*ifte^V„49. 80E*94r*i% 

«<oRtta*l. yt < ^^^^S33tr^$tv-cv^<t5^ 1 b 

EMJ it, Ichihara<b, 1988, EMBO J. 7, 4141 -41501:: IS 

E^EJ»M»fl5^»A s Not l^>?fiffcl£j:3^*HE 
ffttflw^ ^ o>f v^*^ h It h ? v* 

t hz a mm, &£Vy 1 &%mm anm*>x<t v 



(8) #fF2 9 3 8 5 6 9 
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7 V* 5?* V B *Ma#g&&S:i§ LTIE U < WMtti 

<2) ttttn&sfi^Ken. o) wstae* 

.#*offlHlfl*J:^*Jifc^*«:#, (4) +jMt- 
&u/<*-hy-<D«m, (5) >^/^H*A, 
(6) ^7^^^^ (7) ff|RftX«$l«KK (hy 

permutation) , fc^tf ( 8 ) ■ *jRJg$S<Z>RI<0 h 9 V* 

10 j;*y«:wae^Mi«)«ttft, 

bcotm^, b 9* 

**a^/*SW»-Ctt* 2#B^|MT-k*«tttt* 

20 O^Tii, F"" rfflmental Immunology. &2RS (1989) ,P 
aul William E. H, Raven Press, N. Y. <r*MRG>£fc. 

**a#lBMS (*WH**-e r-*w<-hy-B*i 

'SfcHfci^-M-BttBitt, ^ir^Lfc-^u 
30 /<- h y-B»JB«wJ:o-CMtSn5*ol-affilL"CV^ 

Rgic it-R h y - b mm t t *>«*m« 

7 K t 2 o^)^-(7)Jt^5K U'^yf - K fc ^>^8 

tfJxS^/AEWicAOa-KSixS. #3t©*«»e 
^F-fe ^ t« v h roftffl ds^ft ^ o y vo ^ 9 ^ t PK£1" 
8 C «*.tf» t h-Ctt, m 

ftflc<DIgM^7^S:IR«L, -*t?y, y2,y3 4fcll 
tCIgGcof-y ^ 9^IgGi-IgG4S:ifi^i-5 0 



(9) 
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(V) ite^F-t^vhtiSie (j) fcfc^-feiooh 
iot, <5«lO*aS^S«tt: l oov 

£ £ *i5 V*5 J: V J SfiTHr *V ^ h <o 7 r S y 
U,<- y -^S««ESra- K-fSDNAtt, 1 

vae^-fe-^yvh, ioosa#«tt (d) ae** 

-fci^<-|.y_ 

V,D,J*J«tO«5t» (C) aeTF-fe^y>hi±, * 

fcg^n ? y yfc&i-ty* v KDitafc^Sto-tro J: 5 

f*ummts*<Dm&ti v t j ross*? T $ y - 

y ^afe^Sr^i-S. *^J;?/.tt8igef)fSE?iJli, « 
KSEJ^futDNAj 3-fctt rjSETflSftfcDNAj £P*tf 

ftSo S©tf>££, -t^J: ? &dna{± r^EyiJSft-fcfi 

«DNAj fclftth; -t-LT€«<^S^. -5r<OJ:5<tDNAI± 
tfttfoh.fi. 

W (RSS) C J: 9****.*. tt**.*aMH-fi4>fc£ 

S&o+tfftRSSiJ. Zoffi^ro^y^^-. sat/ 



#8*2 9 3 8 5 6 9 
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WMr*A,*rtfi. **lh9>*sir-i-Mt 
D-j (*fcl±V-J) «fcjt*m^LT«ffi«&K*i 

sxjftBrtg-e* 5 * tt * ae* a* .t tm<omv^ 3 

iXTl>S 0 Oettingerfc (1990) , Science. 2|gj5i7- 

E?OCACAGTC£ fctt*OMfi**6A,?jg£ ~.??v>l 
©»fc#flWMtE>l©X*!-ir— . ft^-CE?ijACAAAAAC 

&«Emt..*V*J:tfD*fi?**'jt^h«>jM. ip 

V, D«itf J -tr^y ^ hOSEJiilcADxT, ««« V 
g^cyy >S©*sJ;viiffi(0-j5: h y-jc*j^ 

■fiitt. AliWJ-ttvaC^-ir^^ hroft^roa K> 
VJ*iW/*fcttVDJHB«©||, SE?iJ$h,fcprSE 

mzm>ntt i *fctt«»o^jsrg«ae^-fe^> ^ h 

.timffitt, Ba®OSSia«iti^ W ftg^nyy>fl5 

K $nsftg tr a ij *s J: t/egf*: y -cy^- k 
50 ^gS^ae^-t^^ v hto-toi 56f|E5«3J: 



-(10) 
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-&u/<~hy- 

h y - fc^T?«*EWo]Bo*a»fe0>ft io 

.vDj**fc±-9^caRwe**tfc#«s^fc»* v\b» 

h y -BjSflJ&COftfrfi*^ [Linton b (1989, Cell, 59, 1049 
-1059] 0 -*l»Ol!a)B*BJiatt*5*^ttW^lC*U"C 

roTaate^ttBj»^»<og4 , tw, * 
fc*tflx6iia (LtfUiK*»*HM*fc 

ixb<D— #cw<— h y — B*BJS(4, -t*Lb0>*ffi±0)ft 

«^tt*asn*bx»«»a^««** (mho 

rt*&V*TB*BJISO/*JRfcW*+3o Lanzavecchia (198 30 
5) , Nature , 314. 537„ £ <D B*»fi^^£SBHt— 

^«C±9«ff*»VfcBj|MS^o->©T«aife^ 

>f**u *ur^rma*«)EJi»*«oiii-T?/* 

(CDR 1 , CDR2& «£ U*CDR3 ; :L;h,fia*T^1M(l, 

iBw«ct^*ss*t-c^5. cDRitcDMiipraBae-T- 

-fe^yy hi j*e^-fe^>vhoB*fcttv,D*5J:W 

jae^-fe^y^h^woa»i«>te*-cfca. cdri,2 50 
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*fctt3*«!*U4vVRrgefHt^«»Ht v -«tw, FR1, 

mitiZo B 1 fc. .«**»*»olBK, ff 

E« * JifclWA** II S ft-C*ft 5 Ig£* L 

t * 1- -5 * Jx b CO * a - v /w< - T & JB ± o T IS 

+. ?a-V8!RI** AattHttCDRl,CDR2*3j:tftfc 
JiCDR3«*m*r*«**:*tP* n-^^«mSrtfcb 

0 «^Jxb^«lto*«a>«*fcfir. 

t hlktt 

< 1 fc 1 o^flioM^^ yyh7^^i 
v (tft£> fc*t h»««>«*-?-*fcl4«MBK«l=WA 

ftttfi, ifcft^a^y vJtfi^-ir^^i/hSrH 

E3WLX-&tt#J6»*r*<U*«-i:* s -C** 

UMLS &t::»3:Lt^fc hfb^^*;i■ 
fcfi8»^<DteO;*:"^~T*fe£o -^?*f±*nbo& 

tC^tC^^"Cfo5o Immunoglobulin Genes, Acade 

mic Press, T. Hon jo, F. W. Altfe^OT. H. Rabbi tts«g (198 
9) fe#KO^fc 0 

t?*Stt»o#t hi*SLiMfc*r«5ri:*'e**. *o 

— , «0*.tf7y 'h, atWc^-^^A^^y h*s*. 
tfbixS. WcffSLV^»»«4-^!?^» 9yK- 

W Ktt^ct9-»lcas**ixfc2ooBI-^«sRy^ 
KHi 2o(75[^-oS^ y KWtr^ft < t 

o*»Bfti^*ai«l*«|c*^*-*» (Clq) *r*tr 
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if. *«Ww-ffi«t?tt. t ftae 

C<Dli«-(?|4. -E-©«fc5ft 
±7^*<s~>fr-*<>*\z%KiS*.Z. Sffifc.fcv/a 
fcftSgl h 7 5? « i^OWejPJJ $ JxXV *ftl »lSfe^-fe 

DNAE^JSrStr. 

KECTKtKSfcSixS. iot, t hfcgE^nT'y >fc 

i** vSr^fr-TS hyi'.* y^BIWBtt. ®Sft 

ftSi£?!l$*t«: h^VX^i^rowwd. to 
IESSJiJ$iLfc h 9 vx j;* ^^fcigg^-t ^ y ^ h 

f^KttlZ^Cj tt. JWy-JT'^KICJtLTWX 

-ran*. ras^tfy^r^KSfctt* ^ 50 
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^>'<*S£8£fctt*©gB#i'>ft< tt^SO'/oro 
-ft, il#tt'>ft < t *>f!*)7O%0>-gfc, jftU< tt'>ft 

til **v r^»«jir^gftj tt< *MMM>-?feXfc 

J(|i. KSO'>ft< tt^60~ 
75%Si^-(0* 9 riff- Kfi-fe^^-t^lcUfffti-tt^ 

#iilCtttt95%«r^-pfigr, v ff£L<tt*b99%SU;(D 
teST*5 5. *>'<*St*fi«£fctt*Slfftttt. 

*#!JT*!J*r§ K«ft*MLfcfft. ftfeCfcoT* 

y y^r $ Ky/u±<o*-si?y ks-si 

^7"^ WS^lcS*-r5»^i:ttSft5itoSa^^T-g- 
fi8$*ifc^y-:7'5 L Kll. "ttHO^mz ft 
Wlc^Sftv^5 0 

*?M«l*r»B-#-5B». rsE^$nr^ftv^a 
^n^y vs^h5^^>j tt. 'M<Hloo 

g^n 7* y i'SSiteiFir ^vh Sr a- K-f $DNA»> 
&M««h««*. Sfcfi-eixJCttSt-SEyilSr^i-i,, 

v^g^c^y^gji^^^^j (1> ^ 4<it 
> hteJ;ot'>ft< 1 1 1 ^<o-&n^mm.B=F^{r^ > h 

n y y >&mm&=H: v h ^ =, - K-t-iDNA^ bfl 
WSitS^. *fctt^-Jtlc|BSi-5E?iJSr*-t-5 0 

^EJU$^Tt»ftl, ^S§TJ:j£<Oi8£TP 

frovt j-fe^^vh^p«aicti. asftffi»t>^/u 

E?d (RSS) *sfi^ii5. *l^.T. *<r>SLobh7>x 
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5fe#«*ete*"fe^^vh«rVj*fcttVDJW 

«#ae**^>:>H<0T»K:* M/D^y^7^ 

^yf % W*.KlgM3&»bIgG^ O^v^^^T yf-fc%Jt 

-^-*««r*tplE*BI*EW (0CTA*5 J: OTATA*^- 
ttoM|5E3Wft;bft*. Witf, i«h7^^^ 

.tysco * - * -*3 J: O 1 ^ >vn v^-lWSEMtta 

yA^^»jt;i-5WI«EW^bil**Jx*. 4 
■«E«I(±, h?^.v?x>^ls9*5j:rnHR«:**ic 30 
L v *<D**»Aae^«»«:fl»b*L-CI«Btti«V^ 

So 

*fc(i-t.JxU»Jt-i-SEJ9Sr* 

»*tu-c, ^oisftae^-t^^ vh^h^ 

;/*i**:=y*#fc httWrisv^-c.««W»=l¥EJIISli 40 
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it*** a. *«)J:9ftlMfct-Ctt:*«l 
3FJEft*v *5±t«S4*/*B-*/Mft# (Mab) % 
^-/UfilflCOjlE3ftS««*n-5. *5l*ofcfc KMabii, fc 

Kote«*aa^iD*.r, aaftae^-fe^^n-ti!) 

>r-^, ^=>^«^t ) ^M^D7' y vise 

gD**-jWJB«-erai»**-e* ^ £ 5 (c-rs 0 ^s^r 
r (v, ofeWi) ii, ae^»E?nafc*«CMi3J: 

rwafe^SEWa»J±^^^^>f yf-t^tfJx, 

a^>r y?±#* ^ h(Dmx<Di&mjuz£ixj&zz> 0 

vcc??*|i«ri*L»(f5ftI5 5 0 Durdike. (1989) Era 
c. Natl. Acad. Sci.USA . gfi, 2346 -2350 li, SEWilxfc 

^^^Mswae^-wrtttt^^o^^^^ h+s 

y ^ ^ * = y V B «Bfi#IgU «t 9 t tf 1 5 IgGtc B8«i-« 
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:^&&:i£fi<-eixk<DDNAE?<J&S-d. r^^ 
•>^lifti1'J^*$ii<5TS)5?^««0 5' (IP 

Mise^ro^^y^ (s) mm, s M ii. =-ke« 

<D&l~2kb5' flSK&EU (CAGCT) „ (CCGG 

ii«2~5f*)52>5 > 1715 (;:.&.£ C b#-Q% 

£>■> CT.Nikaidot (1981) : Nature. 292j.845-848Sr 
&%t<OZ,b 0 J 

ffii»fertart*«*iwLfc. -a. s V2 ..s V2b *jj:tr 

©»HttllU!t*r#tr. [P Szurekt, (1985) , J. Imnuno 
1/1311620-626*3 J: UtT.Nikaid 0 e> (1982) , J. Biol. C 
hSffl. 25H7322- 7329$r#fRtor£. ) -^XOmWlZ 

units ««(±, s n f&B^nm^^jRm&mvhi^ 

>-^^-GAGCT*5j:OtGGGGTW^«CO»±5r^tf (T.Nika 
idob (1982) , J. Biol. Chap. 257J.7322 - 7329) : flSO 

CtS»1-5 OtR-Mowattfj (1986) , J. Immunol . . |3_fijg 
674-2683Sr#Bg©rt) . fc hHgljfifi^O*^ 

gjigli-erix h(D-7 *, x nmVttzftXKMR t r v r t 

l ^»E?BSrBiEJ9rt ©S4 3&KTiSl£-t-5 ^ f: 
#5„ (T.H.Rabbitts6 (1981) Nucleic Acid.; ft *? , 
2i4509- 4524*i < fctfJ.Ravetchfe (1980) Proc. Natl. A™ 
d. Sci. USA. ZL6734 - 6738Sr#fia«0ii: o ) 

"CteTfcS^C^te (sterile transcript) ClKHStfSfc 
SfcU* (Lutzekent (1988) Hoi. Cell Biol . 8J849: 
Stavnezerfc (1988) Proc. Natl. Acad. Sci. USA. §§,770 
4;Esser*J«tqq?adbruch (1989) QJgOJ- . JL 483 ;Berton 



& < 1989 ) Proc. Natl AraH Srj.llSft 86, 2829:Rothaan 



b (1990) i n t, lBavnql-,^,6123 . ft£$,h, 
5 IL- 4 iz J: 5 y 1 7«|g?ft«>tttt*i <fctWN- y Ic 

<fc5ffl.$tt. IL- 4a5BttJS«r 1 -e©y l^tofyXXj 

10 Km i8fi-?-lc:B»1-5400bp©g«Kg[E?iJ<o^f T*> 
5 [Yasuife (1989) EyxJ. ImjamaL. 19,1399) . * 
ft&0 2E*fflafenaik*li. IgM>*«>Bfllttizft 

tein,Eur,,T. IffiMMTOl,, 6J.511-519 (1976) ) . ^JEffc 

20 ©sjjfeturwt, *^*^^/<-^^^ % aae^ 

*lfeOlt*fcW/B-C*a**4*Ss|±. Harlow 
fe<fctW*ne.Antibodies:A Laboratory H-T'l'T r " 1J Sp 
30 ring Harbor, New Vork (1988) fiZteftZiiXid *} , ^6 

^ ; Mr 7 -f =x a -IS® : *J J: A y 

A. t hfcS^n^JJ ^ite^-ffi 

tDNA(D5HbJil±^ fctt^y/' AWI5IJ0. 2%S-^St> 
50 Sffl«^?y>-*5 < t^^S«3:^y^f J ^;5 <> ffjg 
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*<ir*Yx-9y>* ^*«fc**y>\ *5J:tf#*JM* 
i@co^^ y Vic J:- 9 a - KS*i6* K*-f VJ6*««<0 

ft«^nyy^^9^0Jtfl|f»»«:3-Ki-6. BUM* 
**offltc, V««lciSv^«|«aft*>:***iX*f«« 

<5Jt&TV^V^tO-e*« (02) o -Wxtt, 

-ojt^yh tcjfe^ t r t *s 6 o(D*#««3ifi^ 

5^5^fc^oti^iVV E. Seising^ "Immunoglo 
bulin Genes', Academic Press, T. Hon jo, F. W. Alt3o <fc Xf 
T. H. Rabbi ttsgl (1989) 0 

lataSoTV** (83). -?:ix-eix850kbfcJ:OC250kb(c 
>■ h<o**r*tPo ftlMbfcfrfc5H#@<D*?**— 14 

*ae?-fe^^h*5*>s. -&tf84<B^vae^-t^^ 

&>Z>t%Z.btlZ> (Zachau (1989) Immunoglobulin Gen 
es, Academic Press, T. Hon jo, F. W. Alt*3 J: OT. H. Rabbitt 
s«, 91-110*) o C jc «*0«25kbTflE^ 
m Ude) J r<^»cdeE^Jl4±atSftJtffl^» 

;:JxJ4, W#fc-b^< WE 

^ni42Kfctw^^-5j^20(Ha<OV«e^-t:^^ V K *tj40 

(H4.) . ««V*^>^M4BJIBMHttfc»<5v^"C6 

0(D77^H:^gt5>Ctm^o JjQ60<DV„17 
r^y— , 30£>V„2-tr^;* v K 80W H 3ir ^ y K 30 
W H 4t^^F, 3oW„5t^^ y lOOV„ 
Berman,J,E. h (1988) . EMBO f . . 
JL727-738. t hE«ae^MX!4, B§ii-f*V-ir^ 

(OV77 5 y-03> W*~#A9£Co-0^ 0 VH67 
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Sato,T. b (1988) , Biochem. Biophvs. Res. Com 
Bulk, 154J65-271. «Mg«D*sJ:VJir^/^hf4± 
T, rW0kb«<jE^ftA>ICi!)5tSfeixa (Siebenlist 
6 (1981) . Nature . 2§1.631-635;Matsudab (198 
8) , QfflLX.JL 1047- 1051 iBuluwela?) (1988) f Qffi 
0LL,JL 2003-2010; Ichiharab (1988) , EMBO T . . 7 . 
4141-4150;BermanP> (1988) , EMBO J. ,1 727-73 
8) o 

io &&&?m}ih 1 7>'Xi?=y 

^vxv?^^i4, t h*#©BEflSft"CW*v*y>' a 

l4670-830kb^«SS:*i-5Not lK#«r£A/Cjft-&. 
rt^»f>}-OgSl4, 3' BRiBtt^jE»c^ytrV^S 
JVC^fcvvfcfc, ^WBfcTfcS. a 1 t 

20 .£«<&>>v<-, D#xxr j *yb* ftmz 

U t 6, 7 3, v l*5«fclfa 1 Jg*««$:*tr. Bermanb 
(1988) . EMBO T. . 7. 727-738. Z<D V 9 y^i^ zc.y 

2. 6«h7^^xy 
30 *0i5-4«l**«4*lS*!»cE**Jx 

. ae^-ffii>5>(O670-830kp Not lWfr|4, h^^^^x 
(transgenesis) WjOO#t hft^CO^ffrtT^ 

vfWtt, 2&l±cDfi^1-5DNA»fW*S:^t h»fecoK 
40 tt«ttC»A-fS^i:twJ:»9tTt?n^ 0 DNA»f^^i[«W 

70-830kb(DNot Ifi^WrJt J^sfe-T ^5 0 

Witf, h7>^^*^«f4, YA 

50 C^^— [Murray*3J:tfS20Stak (1983) , Nature. 3Q 
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5,189-1933 lZ£r>$ l fc-tZ~±»f?zz mm i tX0 
*>*ti*ftg^n:7"y > ^^v^vS-tf^H-scji- 

VAC'<^^-+Jc50~200kb<ODKA»fK - Sr^-tf7^7' 
^y-€rffe*lif^SLT*SD [Burkee. (1987) , Sci 
SOSS^m, 806-812 ;Traver (1989) , Proc. N„t1 a„,»4 ^ 
SLJJSA, 86, 5898-5902) * t T# y T 5 ^Ig-g-fcteo 
T200~«1000kb<D^ X<D JSBf YAC7-f ^7 y -fcJJ 
itb-0>* CMoCoraickf, (1989) , Proc. Wat 1 . AmH s, 
8& 9991 -9995] ttJlffc. t h«tt«ttft«^ 
n f 9 V»fi*ffi<0. 670-830kb«fc 9 SSSTttlC** V Wo 

11. #*««M-*Httltftf|±. #$L<l4Sg-roDNABfr 

**ftftKfemttNMEnfc*-*-«. DKA»ffr O*© J; 5 
tf£L<ttfa500bp~jf$2000b Pv fcfcjj 
*l<tti.Okb~2.okb*fttr. b9fxv*. y 

*XA&**tLtomHmM)t*>to1M**.l3i % 1990 

* 8 29 B \ZV. S. S. ML 07/574, 747W fc £ £ ffiBS $ ftfc 

TDNAl5fK-ro«|glffliftilr < J:5DNA^»IJ!Srt±fife (Intrac 3C 
ellar Generation of DNA by Honologous Recoabinatio 
n of DNA Fragments) j iJH-*-*-«B8teJifcU. S. # 

D. 'hi&C^-ffi h 7 V* i^x 

^^■fr-tfeffli-s^. r&g {To 7 y ^/h&g^ 

*J *5fflBtt. a»tt*?ll50kb*«, ftS«)Ktii|i«J25 
~100kb©DNAE?IJ-C*)oT. ItlEDNAEJW^ja^ £fc 

HUT. m%t±'Ptt< tt>*b2~5kb, $r*L<10~25k 
b*fctt**ia±o*£) Sr*i-5«fc54. ftofcw* 40 
** '>*'< 4 1> 1 o^tfKttfi?iJSr# 5 : W&toTWt 

(v) ise^-t^/^h. tfitgewiie (j) mm-ts* 
«ffi«s&« (o gwate^-t^^K jaioc 

£M'J*£?A<Q«£i::i±. (D) gift* 

£<ifc25kb. AS!&fjlCI450~80kbT-4>5fti^9„ gffl 
S«Sr*i"5 t,or±'>/j;< £ t>*!)30kbTfe5Wlc»L 
«t#i-afe«>ttAS»&fc»±|&70-80kb» #*L<Mt/> 50 
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4< tt>^60kb(ofi*ffc-5.9 0 jit, ■ 

St h s?» Vfcjtv, D, J*> .fctfcafrpfc ^> > h 

> h t . *4 < t 1 o©ffi©jg)jt^ fi£ ^ 
^roaaflittmgM^g^Byy ^oat^fijfc^ 

!0 ^-fe^^hfcttp^t^-e^. WitfIgD,IgAfc«fcVI 

t ho««Jii«*^yvMt, 3kbWDNAS${;*j^ 
T«« hit 6 <§©t»&6$ j -t > h t 3 <B©&££^ 

» t-^tC^-W23kb SFi I/Spe iKf^t t LT*SlT'# 
act [Sadof, (1988) , Biochen,. Rinnhu. p f , r^. 

■•K««>^af:«tr^c^c^tv\ Hie. rcHlrJt 

y^«Sr^tf [Mills (1983) , Nature . 306,.809;y 
ancopouiosfciVAlt (1986) Ann. Rev. ^339 
-368) . «itt:VDj**«rH»**T-fcU/<-hy 
-BlRB«rS«$« 5 <E 7 BUM(ffi«»tr CVancopoulo 
steiVAlt (1985) CelL 40,271-281) . fcfi^jl, 2 
3kb Sfi I/Spe IBffl-rof^fe*) |-, DStt<0— §5Sr^tf3 
6kb BssH Il/Spe ISr^Srte? r iiSt?^*. -toip 

9kb©ffi««i>6^5 [Siebenlistt, (1981) , Natur 
£, 221.631-635) . Sffi®«ttl0<Bt-e©iB*ODir 
^^i'hSr^tf. -titbro-fe^^v heo-gBtt-ry f > 

fc 14 2 oors d wmm&ttt gv moSttffico 
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*-W15kb»rfr"C*>5. DNA^r<D»ritli2o(r)afi^-r 
SEcoR iSfn-^e^ 1 !), *LT3S±fcE«2fcfe£ftTV* 
5 [Ichihara£> (1988) , QEQJ. ,L.4141-4150) „ 12 

ftTvviiwfc^ v hS:#tflO-15kb(DDNA»fjtSr* 

vh^n^/MSMIt«tO (Newkirke> (1 
988) T. Clin. Invest.. £L 1511-1518] (0|g^VflW**» 
bft&Six*:^-^' EJH^bffBLfc^n-^S: 

SfcnRNAOS' IMMREflltftoT* w^ffiflcSrfES! Lfc 
SCij»*fcfcftTV*5V*^>:xh*ft5i, r^Vir 

-hy-Srtittf^tg^i^^-c^-r^o YAC^* 

— (Murray** ^tfSzostak (1983) , Nature . 305. 189- 
193] . FHt^© 1 /?^? K CO' Conner?? (198 
9) , Science. 244. 1307-1312] ^1t\t±^(OmmWff i \ 

th ae^-MW: 1 o»t > h SrWI" 

5 C 5' is*** 3' ^^^-^Hf^o-tr^V^ 
K &mz£toX 5^<7>mm&l J "t? * > J£-<D 
lOkb DNA»fr^*5V^-C¥*-f*r 
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. «*tf. «»cDDNA»rtf (W4:<i:t2o, 3o 

tfSEiMMEfl, DRW JftWS#«WBEJt, 
JHHWEMW^-fnd^'JbO, feEftltti: h® 

&*&mzn%mzft®X'hz) .v,b.j*j:we 
y > 9 l#> 

6 £ fc *. #* L < tt. ttEEHtt«s9MSBni 
2U±oa^^E3&4xfc£*flttE»l (flitf* 

«*fc3-K'TS / >*< fc fc2o H 3o4fc|±4o<ODN 
«««EJ«A\ *fcttJfc*«*E7W**H *T 

20 E.«tt»vae^*^^h<D*3e*aE*5'j:a^rii;v-t 

ft 5 9"^** [Knights J: OTecker (1990) , CeJLL 6 

0,963-970] ^wjm(ucj:fttf, Ra^sfc<^v®«ae^ 

*6+S#ic, 4**£ft % «*.tft ^(DV^Sc 
h*ftbJi6^Sr»*-r«**«:t>or 

^ir^^^hn, jsfcrtDjae^-ir^y vhfcia*^ 

40 tttitw-facifctf-eiaj. 

X<ov&&tt4r* > hdsftb*b5^fc*JM-5fcftw 

ctj^ y A + RNAA>fe'&)fc LfccDNA^tC ^ <0 V± > h 

vhu^-hy-Sr^Mi-Sfc^wO**^®®!!, B 
50 5 t6(zifi?$K^ 0 BE*«B, aS4*JE«:#o-C, 
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M V-fe ^/ v h Srg)«i"5 - 

ff*U*iij3SWfM4, BE^SftTVvfcHV-fe?' 
(f*J2kb) T4>*. Cro^Sr. ^7^5 K 

StfpGPl£fc|ipGP2 (fgjfc) «ffC:?n-=^^-t- 5 (pG 

PifcJ^pCiWsKy y '-st-kmmUfiLtt&mmiz&v* 

> ha I/O 3 ' *48a»P>jfc,203i * U*^ KOBffc«4»ih, 
^EJiJt(0|BJO23bptfDX'<— ^-ortSSId, Vir*'.* 

ft*"*** Kfc** V*J:u« VCSMH-*cifcJ: 
9. S-i?yy (Vt/^H *B*L. 5' K$ 

>s 4 > h b V**& VsWWs-J: 9 meg *tfc 
B«SE?>J£«1-. :cr77* K&pVHl 

(pi~p4) w-g-fig-efcs. pi&ratjaso5t*k':**K*' 

*. "> ^■JvuEJtor v*-* ft ftfcEyiJrojiitfO* 

*H"f-|.~tt**9 (6' U»fe3' *«) (ftlgggMl 

3 (FR3) rogg<D3055^ u^f-Kt/^yy y^x-f- 

■* 'J *<{ X-ti 1 B«y?-f J: 5 Kf£ 

tt. •fev^^rifeiicfcO. *bTpVHl<fJ<&fft||BgBft Vt? 

I«*lD©ft30**Uj|^Kt:*tr. ^I±«3. $'8©ift3 

<t ? *- ^ *y =f** u^KP3J3iut 

P4«, -?rii.-flxPl*5J:rjtP4O«t3(7>i!ib205t^ 

LT#y ^ 5— SiBttSiS (PCR) trioTZ^cDNA 

^ h IC/N^ 7 y *r-f 5 - t *5T-# JLoS-fe > f. 
3' *flffi#tt. «J|#KJ:oT**t««rt-aci:*t 
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•C#5 0 flxtf. HtOt hVHaC^©^iru^ KE 
M*«»*JlTl»5. Ben»an.J.E.t, (i 98 

7) . aJBLl.i 727-73813 J: OTatat.E A. & (198 

7) ' ^» e " ce g of P">tPin n f t n n^w^i Tnt nr „ „ 

is, U. S. Dept. Health & Hunan Services. Washington, D. 

c&miozk. MtK. t K««w6»^ n yy >ae 

10 Kabat,EA.P» (««} Sr^JSoct. -«|-, «^/j:v 

VP27-7^^-o3' «»te43^rt«#iit*. bjse 
-t^> > h «>4>Ti»«MMiShfi J: 5 C**i6«5i ^ 

ftro^pgfii, ^-nbro^-y ^^l^tf K^v- 
» Sr^oT. ^^-pVHItTt hfi©V®«cDNAE?IO 
?-f 77 !>-*«*■*-$£*■<.*>*. Pm> t hB8lja 

5. .0OOU«:ttXai*4>«L. -tLTP2Sr^oT®-« 
ftV^Sw^ScDNASrT^y 

**«BM; (pcr) li^frot^i-ess!,}. 
PUffl^yr^^-ofcfeO^irLTffiffli-^ &t>T- 

(^o.3kb) sry/u«Kt. ummm 

^7 y J:H15 3 ooDJ^SrStt1-5„ 
*-lw. Sf*©7<f 77y-l450%STeit€^E?iJSr 

fw. £j£W7*7y— it, Sf*w9^7' 7 y 

40 IBSt^ynijfjtu-c. 2kbODNA$>fc9 lEwaSg 
6?)Vae^Sr^tf„ gSlC. ZVTra-l-tt&ftizffl 
m*im-Q1bSV*?'* ^ hT'n^-^-EfilSra-f-. 
. ^.fc^cDNAT^T-yy-fl. 

«ty (ii) Vir^:^«:«3ii-5B*fBJ!&*D-vog 
5„ (B9»4fl&y£tt^a ; /D7*y>u,<_(.y_ 
50 iSttfflJH«rS(t5 0 ^v^Ar^V^-Pijy 
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*»R*KfclBC«*NpBOW^tt, ■ttoftffttfll 

HSB^£**H*&1-a. w^H^g^^^cOcDNA 

jflST?*5o to 1 5 ft vt ^> y b 7>f y ^ y.-o»i 

ft* <d h 7 ^ ^<DftfiU;:& 9 w t <DVZ £ Vir ^ 
fi^-t^/vhSrtt^CfcdST**. JEK* to* 5 4 

3-EWoig«lcio-Cff*l-f5Ci*s-e#S. &AE 
WZ, *^2kb^V^«-fei/^ Vhffl07>^ADNAyn 
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/ADNAH, »^L<«4SC0«JS?i«J»ffifJR8»*:Alu 
I.Dpn I.Hae III*>J;tfRsa IT?»ft:*n*o COflMfcli 

Ky/W»6*ttH3rL^ *v*-Cffit»1-*. Sit 
££ix/i:DNA£Mbo It?»#i8flsU IK X^BTfSo 0. 
5-2kb^«£fflrt60»ffrSr, P VH10^JSiwffiofc-<^^- 
O^ll D V^-cOBan4i ISfciiBgl Ilffiffi*!;:* a-=i 

9^^AEW5>f^7y-^6olfXWfrSr 
*¥» V*3j;tf V-eiBflt*U», ^^^-E«A>b» 

tvt^vh tf A#r * 9 ^ ^ AWr)f fc - t« 
fttfL«K ^V-tr^^^hu^-hy-^r^tf^StK 
TdBMSrfl**-*, ^oigJSS'&ttSrS/ali^Eit?^ 
-f*«MU 50-i00kb#p£, «ilfD-J-S*/h 

V"<- b y -fcKas&A-*-* w irtwj; 9 % ttABrfrOK 

^68*8^^7' y *±jf* > h h y -tra 
ff3»*iciiE>isnfcft«^B^y vs«*><t^e« 

art, rtHtt*flE* f o^y>'ae : PB«:*«*»*u* 
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5 (Capecchi (1989) Science. 244. igm-igtwir f- wffi 

ch*U:U'#n«FK* [Zijlstrafe (1989) , Nature. 31 
2..435-43S] »wJ:*?-v9^i3 2 $^D^n^y >jge^. 
Off fe^roWlSl^toJxfcf +4 ^*Wc Lfcfcft^ 
^— Kp«CInec*»bw4i*^ 
Btti&fi?- (neo) £«tt»fiTF-<0 = - K®S£«f»j::*?A 
P«CIneoSA»rK-|4neo3eSSrJB^-t-5<Olc>'N^7' 

LTneoSr&?ct*5-C-#5 0 

1— t? (tk) &e^*0t*£&<D*48lctt;!iDl--5 (Ziji 
lstra$>. ttrjg) „ 

®£^y>tf>£gB«r£ifl5kb<r>Kpn iBrttfclgiH- 
5„ l. 3kb© J H®SrpMCIneo^»tjOi. lkbffABrttlCfc 
0B#^S„ *V»T?SEKpn IWJt05' JfcJgKHSV tk 

fc^ -ffc* 5 (@7) . 
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*>z^t±. h-mm&mmi-zz.tizjL 

n mfti&mki'i. pHCIneo^6<01.1kWfA^S- 
^^yvJI-froa-s-^BamH m&Ok Z. 5»C#AL. 
■eLTHSV Udtfi^Sr3' Kpn I^lcMiD-f^,, ft * 
K. neaft Hgj ft (OffiQUzUrt (-^ tttkj g 

°-y<oy~^t,^PCRm(S}ziy)^m^m c pcrt*? 

10 -<^-W-^rt:neoE?lJIC**L. -tLTte^HtSW^ 

- b »-\z98frZ£t£ZMiW<7)&&&c > -i-z,btf-siiiZ 
i<ottg:(4. ^r-bn^ogt^u-^— hy — £&as 

«artS6WCDRi.2««tV3aStt.. '««tiHt«3oo 

«*©EJI#«ttfr*1-*. .tor. tt(*u/<-M- 
ttcnir2«^ot3oe9l»«tti:j:9ftflrsii«. ^ 
h y -Sr^-f-^ cdri, 2*5 J: u 3 <o#.Stt 

tW««Sl!g»se^. CDRltCDR2WtC5W»»^^«tt 

lc<coT-ft^-hy-ro^^|3 SRi -5 {@ 
1) . VDJ^ttlgMSr«S-f5-ftB«Ma(D-t?' hSri 
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iwfffcMtes*, *v^T»«te»*BiiaoTi»iua 

6 (08) 0 £0#»G>H*l±. fefi^n^yvite^ 
(DiwCDRlioJ:UtCDR2^«ttri^RT*fe5o tft6, VJ*5 

mfttej&mz&iz (09) o *«wo^o«*-ef4. 
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Iftoj^Uf Ml* CJames^^UtBourla (1987) JUfflfflyn 
ol. Methods, 100. 5 -40fc,fc ») gft £ixT V >&1 . ^£ 

fi«*j£«& (010) (1, t hy3*ttfy 13ttt«tt 

— [Petterssonb (1990) , Nature. 344. 165-1681 & 

fell, Beaf£*lfcic**3' J^/nVIJ— fc*£tr20 

V^^*^iaRNAO«a(COV*-C/— iF^n 5/ K^tffiC 
<fc!?f*»-r£o *V^ll«ili»IW^*i^rFACS»ff«: 

K BB L ta ISA*5 .fc OTACS##r £ 1X^7 
g^^^^-zM^^ii^^fc^o SIB :^7n-f 

bfc»— ttiRfr-^ * ^ *cBusrt (ip) mt-r 
80 mi4s :s-tt® (K-a«t**ftv^ 

7D^y hT^a^Vh*-Ciptt»i-5. S35 0 
±7 d v N T a. /< V h * cog-fiti Sr^ 0 X LSUt 
"f*. ®45 0 : *«4l"«»t3|S|.^feV^miSAlci9ft* 
JC«i-ov^TR»i-S e ^560 : A»ftC«MC3FK± 
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® (sharpening) j fed, CDR^ffiffifc.J; *) fl^^fc 
(E.P.4iHSf-239400. 1987^9 30 HI^M) 

CW.D.Husef> (1989) Science. 24fi tL ,< 
117 7-5? (T.Clackson*> (1991) Nature . 25^.624) 

9 . *<t<itl OOSEJFIJ $ ixfc^a^n y y v f. ? 

-©^ICKLT. WEH$jh/o»fc 
SE?iJ£ixfc h7^^^iVttffE?!l*Hfcjga4: 

fcasih^^^y^v^s. bj9>L&#& > mens 
^^^^^^t^ffl^-e-tt. — ikM- h y— b&&a 

■C-W#«H4<D>fra t'^i'iSrilffc-t-S,, -ft h y - 
B fUtl: »» 5 SE^ $itfc h 7 >X > +<DCD1. CD 
2 J3 «fc 0<CD3O-fc£jtH4tt@£ $ *i* tt*t fe . ??E?? 
£ilTV »h 7 y * >OSE5dlc J: o T £ i: 5CD 
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«[» ■ 

fcttft^^iifc^OEW^, fc^Kg^L-tLTttat 
< t fc*b90%~95%. J; L< t ^98% 

9. «K.tf7-/u*y/sDs*aa. csci^vKsta. * 7 a 

K^iXJ 5. RAusubeie.®. Current Prnt^], jn m 
l ecqlar Pjplopy Greene Publishing and Wiley- Inter 
science, New York (1987) *-#^03^.f: 0 

- KE^iJiio^Tii. ^-h.6o8:iU4. sfa-e^ifr 

E?iJ*s»JwE?!l t ^-t?*,5 fcfigg jE $it-cv ^5 - 
tSr««ft-5) . 

B*> ^ffl^ffi»ca^$iX«J tl^„ rfa=f; 
-^~4fcli^^/x^ir-ds 3 _ KEifiI©li5¥lr^-t- 
s*?>tf. -E-nf>»i=i-KE?dii^prffiirse$iir 

ttt. a^$h.5DNAE^R«TAoT, -t-UT2S 
K®«Sra^i-ic fc«£««(H-|: 

-^'Ts'^E^iwo.^-ctt. ffffl^rtgica^^nstn, 

HCSEjSW h7^yiy ( P HC2) 0|-3^J^ 
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KoirvcHHl^fc3fcE*Jx&. J: 5 
5fifi^-S!Sr«-r5 :«EW**i-Cl*4l*t hCft/hftfi- 
(^ItfiWHicSEtt) o^-atr- (&£#*>-{&# 
lBhlt*)) % BEM**ifct hcMMM (MM 

^lroi>-C(i^«^t?*>^^Sr^-tSo "fee*** 

14, Jllt«9*5J:m2{r|E«oJ:9fcU'C*X*JxfcJH 20 

< (40. 5-5rag/mU mgtfy\Z&'Pt£ < t fcftl. Omg/ml^ 

*L»IgG#IgM<0*»^^^Jtr4»SL<ttttlO:i-t? 
ti^) 5 A/, IgG*tIgMJtl4, *^»vr>^T-!4i*o 

10% * t> #£L< 1440-80%^, fcolffetMg 
C^y/^»<0*Sr*a-r5 0 40 

#J10%[3:^SS< , «F* L< 1425-50% £ fcl4-tfttt±» 

vDm&xom^t LtfrflFtr, a*'>4< t fc&io 

00«<7)*4-5ftff^^y^ (S&ttfcttlgG) , #* 
U < i4l0 4 -10°& fci4*Jx«±<B$fe« ^ n y y 
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-AC. = 7 h 5 y #-^=f7tf£<o-r 

>f hS**;/ (PWM) % ^^AlWT/U^^V, TXHoi^ 

^ V7^*^1f/-f 7$-^— tf*5J:WX y/^yf- 

**< tt*Sil0- 7 M'\ #&L<l410- 8 M~ l ^Kr* 

±Efc**W*> h 7 ^ * n ^ S&*<o*J£ U 
«£E«Ufc#ft^fc, te^ffi«l4*W»#^>M^irJ: 

^4:WEWSJxfc««ft«^n^y vK?v^^*vt 

1 1. KEn $ tir v i ^/d>F7^^ 
^ >- 1 f?E?y $ n-o ^4 v /n/^h?^ 

IILI¥E?0*Jxfcl:«*ft^o^!;^F7^^*^t 

iv. he^ii $ jxfc s« ftfi ^D^yyh?^^vt 

h7^5?* = y^ift 

v^fiE5feffi^i4I >II>III>IVC^^ 0 

h 7 v 5 ^ =■ y ^ Eb^iO±iEco * x =f y — >«r ^ 

#7^y- I 

(a) ^0|7i^M:l6^>|btt2:ftE$-frfcSllltHl t 

2^yt{4l9t20O»«5 e 

(b) mmm7*itms<nmftkmm&Ai,tznmmi 

(c) ^«7*fcm6(D»»t«ES-erft:Stl|[«5 
(H,I*fcf4J) ,14,17*fctt2lW«F*. 

(d) *JI«7*fcl4l6<0«rttttmB»ttALfc|l«W 
5 (H) ^ytf4l4^«^feo 

"(e) Mt0l9, 11, 12*fct4l3(7>iM£l i «E**fc±E 
<^±-C e ^tr»^ U ^tthtlttK'n 9 * fc(4l2^ fc!413 

^x=fy-ii 

(a) ^ffi0tj6,3,4, 16,'224fcl4230»»iS5ESli:fc 
%ttfll,2, 19^fc(420OSbfe c 

(b) JOM2*fctt20»rE«^»frtmttXbfcSt 
*fll*fcWcl9«sE«oK«"o 

(c) 3lffi«l]6 (B,Cifc(4D) ^fci416(0ftfei:S!E 
^-drfcllffiWS (IWSfcttJ) ,R17^^l4210ib 



45 
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(d) «j£&6 (B) *tttil6£®m&AL1tmi£&)5 
(H) SfcfiK, 

(e) rnmWe (B,C*fcttD) S1tt±l6<OSbtot&8. 

(f) nmms (umitttj) ,i4.i7Sfc<±2i©»& 

£ £E$-frfc£Jfifl3. 4, 22* fctt23W»» 0 

( g ) nnm, 10, n, i2Srti±i3©»® tx&$itr± 

(a) Mfc*8*fctti5©»*fcsge4* fcl m m4 . 

. 22Sfctt23©Bfe 0 

(b) ^««l8*fctti50»f^'tWaALfc|li6«3 

(c) ^M8*fc|±i5c?ft^t3SfE$-frfc3lffi«6 
(B,C*fc|iD) $fcttI6tf>I|ite„ . 

(d) ^ffi^SSfcttisrofll^ipii^ax^^ii^ 
6 (B) *fcf±i5<~>«i£«>„ 

(e) %1&m9~n<D9jtot?5Z&£ltfz±ftO£x 

(a) nmm*itt±is<n»rt!at£m£itttmmw7$. 

(b) ^aWS^fcttlSOfflf^t^ttAt^^g^ 
7£fcl±16©«£«3„ 

(c) ^lififi'J9-13ro»fei : 5S;e$H*-ft : j.| Eo ^ To 

\*7>xV~-y9^*?.^ Hoganfc. "Manipulat 
ing the House Embry 0 :A Laboratory Manual*, Cold Spr 30 
ing Harbor Laboratory^ U-oXmW-cS 

minmrnti. xmzti-ftjrmiz&vxiftztiz, 

(Teratocarcinomas and embryonic stem eel Is: a p rac 
tical approach, E. J. Robertsonfg, IRL Press, ffashingto 
n.D.C., 1987;Zjilstraf> (1989) , Nature , 342.435-4 
38;*5J:0<Schwartzberg,P. (1989) , Science. 246. 
799-803) „ 

DNA^n-=v^ife|±, J.Sambrookb. Molecular C 
loning:A Laboratory Manual, %2 Rg, 1989, Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, N. Y. 40 

Sl'iSoTApplied Biosystemsf*)^!; ^9.9 ^f-T^Y^ 

^^yy K—^&fcitffcfctt. a Antibodie S :A L 
aboratory Manual*, Harlo»*5 it/David LaneH.Cold Sp 
ring Harbor Laboratory (1988) iZ&^XWitEZtlZ. 

mmrni zzx\t. ^wzvtr>m»<o-im^m 



Marzluff.W.F. f, (1985) , Transcription and Tra 
nslation:A Practical Approach', B. D. HaamestJ J: VS. 
J. HigginsS, 89-129H. IRL Press. OxfordlC J; ►> 

*. (*fcttPBS-Cifc^Lfct h«&*S 

t? KX~mit L.»-CSl^ft)NASrS»$-fr 
C<->DNASrftl>-«LFinney|;«J:9C U rr e nt Protocols in 
Molecular Biology (R Ausubel *>g, John file, & Son 
s. mm4¥&, 1988, J&2. 5. 1*) "CKIEtt »> K7 

# D_ **T-fS!)JBSMSNot I-C?gfl;-t-5 0 

fc^fNot ISHKfcBNASr. Anand,R. t> (1989) , Nucl.A 
£ids_Ess~ lL3425 - 3433IC«t9iE«SnfcJ:9l^^ 
* 7 -f-*F**«**»KJ:9 4HM-S. Not iwjf 

■fcfTy-tM'u £»»«tt=J:9a-KSft$i*fci± 

l±. Beraane. (1988) tWtlCfc »>HeLajifflJ&;4>ib670kb|$r 

tm^DNAA>f>li830kb»f^-|ffrt L-CffeS £ £ 

U&] . d<ONot I79^vHr*triJi6W»tSB 

4 Kqrf . 



U -tLTSfe^Bfla^OpyACNNW-i^^— ©Not I*B& 
fc*Q T^** KpYACNNIi, pYAC-4Neo 
[Cook. R ?> (1988) , Nucl. ArM« P»« !£, 11817) * 
EcoR IT-?PHfc LT* y rC? ^ u^-f - K 5 ' -AAT TG 

ccccccc-3' ©SftT-eitiK-ar u a * ; t «t d -g 

Brownsteinb (1989) , Science. 244^1348-1351*} 
•fctKSreen.E. b (1990) , Proc. Natl. k»»A ^ nc fl g 
11213-1217lC,t9fE|g$nrtJ:9(rLT. S«Not I 
SrfrSr^trYAC^p-^Sr^Bii-^. H. FinneySHSl^t 

#*S§?8l»ttA»&*a->{fcN 0t I#A»f^&^H|1- 

VH6. DWvK J-fe:5->>K. M^SJgEtJJ: 
-/-S<*)y^««S-^tft h/^ADNAWHOkb Spe I 
Brfr (a4#fig) €rHffi«llr|E««*>to<YAC^n-= 
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0-830 kd Not Iftfr<£>±rffi(D570 kd Not. Ifttf^Bt 
•tbo [Betmanfe (1988) ttjj&l* 2 OC9570kb Not Ift 

tr. 3 , 

±ia 2 ft # * i \zKMt<ota < -r * * #mmm<D 

-5rnt>o»fe<D5t>, HOkb Spe Ifttf^ffi 
«fcH-*-*570kb Not IftJt«)*laIiwft#LT. 50%^D 

a >\z J; 9 n h y is* V^sZtitZ t &t>fro 

y y$^fc*Si-*liB»ico^TR«-rs 0 

2U6#J3 

fc h K*fc^iftHttLorezs.W. h (1987) , Nucl.Acid 
s Res. . J&9667-9677£JE*SJxT:fc*K *UTEI11 



CTT 
TTT 



GAG 
TTG 



'>4< i t> 500*4-5 V-fe^y^ hSr^fr1-£450kb 
Xho I -Not Iftfr (a) &m«tU -t UT3IJ6«3J 1 KK 

&ME0I4. 

t «r<ftf 750kb Mlu I-Not Ift# (b) (HU1*HR) S: 

io -mmi£Ett0fc<¥llu ^ltbssh ii-efflMtb 

T&400kbOfttf (c) «:4«*L»S, 

450kb Xho I -Not Ifttf (a) t*6400kb Mlu I-Bss 
H lift* (c) J*/®lltC^£iX-5BssH IlfHfiKBtt&X 
ho IIBK8Mtic'J:9B*$iiaBW««*:*-t-a. v 

2ftfrcO*B|i]ffl&;itt, 450kb Xho I/Not ifttf 

W3) fffcjlo^afcoj:*) f>4< t t>l5-20(@ig;bD 

30Efl5 
20 Kft/h&G&KoftiH 

A.pGPl*5.fcU?pGP2<DfEK 

pBR322£EcoR It Sty ITiKffcU TIBcD^y^^^ 

8Mfc*#i- * 147i££#o*f Aft* Sr^trpGPl 

s. *ne><7>^!i=f^«««ia[attHi3«rt^sjx5o 

aj-y K.ttTEeDt>4)-e*>5 : 

CCC GCC TAA TGA GCG GGC TTT 
CAT ACT GCG GCC - 3 ' 



^ l J0"-2 5» - GCA ATG GCC TGG ATC CAT GGC GCG CTA 
GCA TCG ATA TCT AGA GCT'CGA GCA -3' 

^'jn"-3 5 ! - TGC AGA TCT GAA TTC CCG GGT ACC AAG 
CTT ACG CGT ACT AGT GCG GCC GCT -3 1 

^V3 n -4 5'. - AAT TAG CGG CCG CAC TAG TAC GCG TAA 
GCT TGG TAC CCG GGA ATT - 3 1 

/^')3"-5 5 1 - CAG ATC TGC ATG CTC GAG CTC TAG ATA 
TCG ATG CTA GCG CGC CAT GGA TCC * 3 ' 



;pj;f-6 5 l - AGG CCA TTG CGG CCG CAG TAT GCA AAA 
AAA AGC CCG CTC ATT AGG CGG GCT - 3 ' 



* *-mm**>mtfr s - 1 a«-e* Aft* &wm 

KtIJt-<"Citej65ffi;= a tf-'C**>5pBR322tr4 
(pCPll4a*H»!ttjSOjS< tr P BR3223 

ge^irttllS^y y v^-t(DKii}fA$Hfc, trpAfe 



50 



SEOSftA/ifB^?-^*-*— EW (Christie, G. E. h 
(1981) f Pr o?. Nat], Acad, Sc j .U$ Al t>*tf, -Wl, 

(Sfi I) £«A^*<fc5KpGPlA>ib&»£J^ 0 pGPl 
4rMlu It Spe ITMBfcU K<7>^y y 
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CCC GTC CCC GCA ATG GCC A 3' 



5 



B.pRE3 (7y ) <of£$J 



5' CTA GTG GCC ATT GCG GCC A 3' 



Pettersson?) (1990) , Nature. 341.165- 168IC i. *) 



5' CAG GAT CCA GAT ATC ACT ACC TGA AAC AGG GCT TGC 3' 



5' GAG CAT GCA CAG CAC CTG 

fc<£oT\ 7 v Y IGH3' i^N>f— E^iJSrPCRiiSii- 

. *«DNA$rBaaH ItSph ITSJBrU BamH I/Sph IT^IS. 
*ilfcpCP2"r 1 IC?a-=^ ; /t-CpRE3 (7y|-iy/v> 
3' ) 

z.<Dfam<K>m , K&m#$ :% x7 T -'jmxmft^bm 20 

8f 2 M-tOWi ft ZtlZZVtn- 

^-y =t* * V>*<}- K CCA CTG TCT CCC TGT CTC ATC C 
TT TTG ATC TCT CCC GCC AACfcteoT. t hjt 

h££tf6.3 kd BaaH I/Hind IllSffr (Matsuda 
h (1988) , Bffi5LJ.,il047-lOSl;Raveteche, (198 
I) . Cell, 2L 583 -591J £ t h^/ ADNA7-C T"? !J 

*y =0*? l^*K CAC CAA GTT CAC CTG CCT GCT C 
AC AGA CCT GAT CAC CTA TGA£&o-C\ x^Ayf- , 30 

kb Hind III/BaaH iBrtf (Yasui b (1989) , Eur. T. Inn 
unaL, 12, 1399-1403) .fcH«fci|i||M-5. 

.rn-^fc LT^n-VpMujflfxiSrtf (pMJMIi. M jR 
i^y^l^-y rf5C^u^ K:CCT GTG CAC CAC CCC C 
TC CAC CTT CAT CCT CCT CTT CCT CCT£{£oTt h^/ 
i»DNA7'f7'7!;-A»€,^$iifc4 k b EcoR I/Hind III 
Wfl"C*>5) $r<£oTBJ&<D3' 1.5kb BamH Wftiffi 
^l-^SIU -tt-CpUCig+^^n— nv^-f^,, 
pClSrBaoH ItBgl U-cmtbit^ *<7~>MT*2y 40 

ai4*>e>«>KJt (a) (b) «rttCMftpGPi4i 

II^n-=>^-f5„ 8CV^5' BamH iSMStaSBamH I/B 

^ritS:pMUi:^«i-5 (0i5#SO . pMU&Ba 
mH I-CJIMkt. 014*C>*>RfMr ( c ) Hind 
■IHfBfl!teJ:9*rtitt«r«Bi-8. ±Cfcr?S*KpH 
ici (His) i±, j*j:atcji*^>ht3-Ki-*i 



GAG CAC ACA CAG CCT TCC 3' 

D.C^gtgi<D^a— 

pGPlSrBanfl IiHind III-PMfbU *l'T**i/»T 
**J*X77#- tfT*»*-« (014) . roJ:5{c 

tea$JxfcBii4fio»ffr (b) tsavmun (c) Ba 

bH I/Hind IIIT-^SfLfcpCPltJc^n-s.^^-fs,, H 
ind IHJifclCttl^.fc) WiEU'J&rftfcfltBU 
C n g?«$r a- Ukbff Attf-frfttrpOONi 

pHICltt, Not I&mK£9Ittt$Jifc#y 
CSfi 13' SB&tSpe 15' «tt«r«1-«i8kbfrffAJKM- 

ffEW*iifcvw*^>h fc fci 3il5 a :45> pco NI ^ 
J M****l2IA*Aj|ffl-«>*fr£t r - & « *t± P HIGi 

E. v - 1 Jfe*««o^ n-=>^ ( pREC2 ) 
Yamaaurab (1986) , ProcWatl . Ar«H ^ nc A| g6, 2 

152 - 2156H, aawfcfcaa&icmmsftfcf.?.,* 

V**. tt5>«5»»tt. 3' BamH ISMM*. 5kb*j»OV 

$ tit v SfiiF- = f - Sr£tfEM <0?§$B £ £ $ r £ £jg 

Tl»4v*fifcii. «SJW7-lSJif^^y>0 5' 
*ffl^5>5kb*««t r5t , *6*5E?0>}»lc^-f y^g 
«o-C-t*i»6' 5.3kb Hind lIIBr 
ftftZ-SZilS CEllison, J. IT. e..(1982) , Nuclei Ac 
iis_Bs&., 12,4071-4079) . Takahashife (1982) , £g 
1L 29,671-679t*fe. Z9>mX#X4 
trrttr*ftUT*9, C©Kfrt7.7kb Hind Ill-Be 

T-15)|Ex;y> (CH3) KftAtt-cfcSke* 



(26) 
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5' TGA CCC ACC AAG ACC CTG AGG 

TCA AGT TCA ACT GGT ACG TGG 3 



7.7kb Hind III-Bgl IlKJt <B 16 (a) ) 
SrHind III/Bgl IIT^OW S*lfcpRE3+^^ u—^f 
L-CpREGlSrfPfi-f^o ±SE<05.3kb Hind IIlKffr (Ell 
6*<£>Wtf (b) ) SrHind IIIJgftpREGl^lC^ 
^LTpREG2S:^«-r^ e BamH I/Spe IJBffcK J: 0 EL 
t^ftfcflM»«&S« 10 
RCy i:CM^£>l§3■ 
±&Lfc;/7;*S KpHIClttfc h Jt^^y^G// 

y ^Sr^tfo c a £*«wte**^ ^ 
hSrfttf pHIGl£Sfi 
IT?*{fcLfc (H15) o 7*7* S KpREG2*>Sfi IXiBfl: 
L, t hCyx^yyt75/h3' * wn^-EJU*:. 
«trl3.5kb»AKif«r#fc. *Jifc«UEWfcMtL, 3 
1.5kblfAKfr±fcfc h J-fc^vK thC/it»S 
t hCy lTEafW^iOS^y K3' i^^- 
EM*£tf7^*S K P HIG3' SrftSSLfc (017) e *20 

DXPl: 5* - TGG TAT TAC TAT GGT 

AAC CAC AGT GTC - 



* pCONlSrSfi ITiUHfcU L"CpREG2«rSfi I-CSffcL 

K«rff«1-«. fc&ixfcT'?*? KpCON 
(017) 11, fchC/z, tHv*SW7yh3' ^ 
/^*HEW«:#*S26kb<DNot I/Spe Iff AWtfSr^ 

*i-a. 

7!)-H07r-^o^t #ttttWKE?« [Y. 
Ichiharab (1988) , QffiOJ. ,i 4141-4150] Cttft 

=*s*u*^H«rtt/lii-S. 



TCG 
3 ' 



GGG AGT TAT TAT 



DXP4 : 



DN4 



- GCC TGA AAT GGA GCC TCA GGG CAC AGT GGG 
CAC GGA CAC TGT - 3 ' 



- GCA GGG AGG ACA TGT TTA 
GCA CCT GAC ACC - 3 1 



GGA TCT GAG GCC 



*9 ^DXPlSrftoTl^SJxfc^r-v^ o — ^ 
DLR1.DXP1.DXP' l*3j;t/DAlfe*tp5.2kb Xho IK 
K* (lais^coW^ (b) ) Sr*«i-a 0 30 

tf-y =H)XP4S:ttotRlft*nfc7r — ^^o— ^» 
fc, DXR4,DA4*5j:a t DK4Sr^tf3.2kb Xba I#rJt (I2184 3 
(c) ) «r*B6i-£ 0 
■ 18+oWfJi- (b) f (c) fcitf (d) **£L. 
pGPKOXba I/Xho iSa+tw^n-^V^Lt. 10.6kb 

s.2kbWfit (b) t m\s(D2. 2kb»w (d) tttunr 

W^^77^-iftMIU -tLTXho IfcXba IX 

srS5.2kbfcctuf2.2kMf xmmm^^x**? v-~y? 

i"* 8 5.2kb*3±t;2.2W)#AK^X^^lCilttX*S« 



^jftb^n-:^*^. BamH UHftiCj: 5 

^jEU^rtJt?5.2kM»AJ»itSr*ri"a. &V*"CH18<B 
3.2kb Xba iBrfr*, »rfr (b) t (d) fc^trro* 
B^** Ktfc^n-s^L, pHIG2«r»$-ti:L#> 

a (B9) o :^7^-; Ktt, ^5' sfi m 
3' s P e rtMt«r<ri-6*y 9 

h. s«/hse?K®fi4i 

>Mt^aw>flW«:BWIi-*. 

Newkirkb (1988) , T.Clin. Invest. . SL 1511-1518 
<D'^7 9 K-^*K£*Jxav*^vhfcLTHJfc 
SnfcfcOlc*Si-aTOW'**tTV^^v'-fe^7« ^ h 
fc* &<£»*y=^i^^K: 



5' -GAT CCT GGT TTA GTT AAA GAG 



GAT TTT ATT CAC CCC TGT GTC- 3 ' 



£&o-tm8ii-*o 
SEW£*vO*4t*V-fe^;* ^ h 

«fti-6i:3 r fc<t^5' mkWftt-mznmm 

NA»f^SrH«i-ai=-^SJffliasttSr^^i-a o 5' 



y y va-ti::? n-^v^u pvhi&j&s*l*5. 

50 pVHlSrSfi 1 -mfc U ^e>ix^Br>T-SrpHIG2<DSfi I 



(27) 
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SBffilw^n-=v^tTpHIC5' S-ffffl-fS. pHIC2!4D 
h<0*fc£trW-C, £tfLfcpHIG5' 7*7^5 

pHICSf \^HxmxmK<0<M 10. 6kb+ V-fe 

Not IiSpe I^?8fcK«fc9pHIG5;S»fcifA»f;t£«J 
Offii". J»C^*j«totCr l-fe^y^hi^trpHKa' * 
Spe ItNot IfrBftU -tLTiiEfijajiyy f. 3 ' ^ 

K&-mzLx % Not itm$ftfcpGPi*ic$j*-a-i, 

i>— £^tfpHIG*ft$tf-5„ ^ffABrtfO-tNfXiiff, 
43kb+ V-fc it* > h^AJSrtf Xt-*>5„ 

Wo$T-Jg»LfcJ:5»c» pHlGOJfAmtfttiti-rov 
•fe^>>h£{£ffl-^3£iffo43~45kb-e$>5 0 -osffABr 

thC/i, fchCyl. fc h J-fe^^^h, t h 

^SrTIEIcg2tt1-5. . 

t h J-fe^VhSr^tj'6.3kb BanH I/Hind HIBf* 
WU+vm* (a) Sr^ffiw-t) ft© 7W 
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5' CAT CCA AGC AGT 3' 

5' CTA GAC TGC TTG 3' 

5' CGC GTC GAA CTA 3' 

5' AGC TTA GTT CGA 3' 

SrifeoT. Mlu I/Spe IT'^fliSitfcpHIG5' Wztn- 
to£Lfc7*7*S K&pHIGS' 0 (®&) i:^-f 

tfM£feh.2>B#. -W#A»tf01^;<ta&i7kb+2kbT- 
ro»A»f>t%*8tU -ErL-Ct Kr,c„. T l 
HXVyyh3' E^Sr^tfpHIG3' 
©IfABrK-tffl^to-fra. PBfAiSrtfll. 2o4>DNA» 
tftf>FJi<DI*J6. 3kb<oSaa!^SrSft-f5 fc h J KSI«:£ 

ffilMfflft^Tjsfir*). pHIG4>|i^**v5}fAif^t^ 



¥-*>V-fe*Vvh£pHlG5' 4>lcfi*iitffttotJlc. 
(1) mH^h-fc-y/ADNA. (2) 4V ADNAri^gf* 
£*lfciI£DNA> Sfctt (3) ^Vt^^l-^- 

> h &pHIG2©Sf i imftfc * o -= UTpHIG5' V H 
Srf^S-fi. ft^T'HHOJ-fe^vhWfr (a) £pH 
IG5' V,.*fc*n-=i^ U -tLTlfABfrfl-Sr^Bii- 
6. COffASrtftt. pHIG3' *»6¥MLfcff A»fJt± 
J-tf*>hk j -fc ^ ^ h t 

V-t^^htJi^s^j^^y vh £&©D-fc^ 
C Cy l«j£ (4tt Kftjfe) 

j. £ AvHMmm- t mmwcmitt'to t <om^& ac ± 5 

±^Lfcii(3lC-&fig;v„®«»f^SrfmL-e UT^Ki" 
5. *h.e>w8rfi-$r, t^** KpHIG (*fc»J±<Vfe 
20 ?*>h1t1S$.t£\,WKp£m ©ififcfot HfABfftf 
t-^IC^iiA-t-5. P^aASftfcDKABrtftt&fe 
fc<OJ|i-gBtelI*?A$ii,*„ £Cfch 7 

»«j<D-gBtt, pHiG«fig^4"ofifrEiajRjoi5siici.o± 

«fcH*«Jlfc*j*V»Ht*frt-6 h 7 >^ A»f 
^•*^tr«^9o -eix?>oi6fe|j. Hlfcfiai 5 (H) less 

30 KpEu Kwtm 

pEn 10fPS{|4H2i{cfii^$ix5 0 *jjrf: 
5' GAA TGG GAG TGA GGC TCT CTC ATA CCC TAT TCA GA 
A CTG hCI 3' &&iX7T-i?? n->^e.678bp(7?Xb 
a I-EcoR mfT [J.Banerji?) (1983) , CelL 33,729 

wWEn»rtt$: s EcoR mVLWft-m? 4 y iz 
X *) , EcoR V/Xba mft StufcpGPl ^ o -= v 

b. /ce^/hiafi^-ffito^si 

3' ic^W^-^-Sr^tP (K. Meyer h (1989) , QJEQ_ 
I.,_8_ 1959-1964] . -r ^ XV) K i>/> V-^-|4 C K 

50 (a) -e7^iSe^ffitro3S«lcJ:»)t hCti^yy 



(28) 
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fc 3' fc: K^WN>-^-tS:^tPl6kb Sma lKf# 
(a) ) ; 

(b) So^Jt^y h±$M:$t? 5' K«5kb Sma 
Wf^ (E20*<O#r)f (b) ) ; 

(c) pE/i l^e>*«*ixfc^^xm^^ha^xv 

(d) l4^H«»^V-fe^>^KSr^tf»f^ <) 

ma I-CJHfcU mS»Bi-i:*?T^n-^±-C^iM1- 
£ e RMtfc % hK«DNAfcBamH ITWffcU S&ftft * 



10 



*KJ:!>#ir**o Sma I-C»ffcLfc^/H6kblf»«r*HI 
U -HttfcBanH I"T?»ft'UfcDNASr*tpy/W*»6>llkb« 

16kb Sma IH#«;, Xho I-eW<fc**lXho IfflRffifl:£ 
A4b Sr 7 -f v W >"t 5 * * ^ / * Hr ttDNA# J * y 
— tfT?feaS*lTV^5 7A^IX II (Stratagene, La Jo 
11a, California) 4"fc^ n— ^vy-f" 5 B 16kb Sma IB 

llkb BamH I&jBfr, * V^iJfcBamH I"Ci1Hfc 

Lfc^ A^EMBU (Stratagene, La Jol la, California) 

#7^7 y-^fe^n-V*. CK#SWty 



5' GAA CTG TCC CTG CAC CAT CTG TCT TCA TCT TCC.CCC CAT CTC 3' 



Cs^Sma Ifc»«1-ftJ:?fc, 16kb Xho HfAUrfr 
SrXho I-eWBfSttfcpE/i 1 *fct^>n-=v^1- 
3o K&pKaplfcA*-*-*. (2l22Sr#S8 20 

±&C k#&#)*9 isttYZM^X X EMBL3 
/BamH I^^y-^rSSU S20<D»^ (d) fcffi 
Si-Sllkb^P — V*H£t"5. 5kb Sma (020 
^^T>T- (b) ) Sr^^^D-^^^ts SC^TSma It? 

J* S KfcpKap2 

1 ^fcli^lSccoV «ir^7« V HSrpKa P 20Mlu 
Iffc-frr/^c— thVjct^y.K e h 30 

^n^— &r3- Ki--5 7 P 7^^ KpKapHSrfetfL*. 
5. pKapHSrNot l-e»fct-« w fcfcJ: 0 ^J#A»rtf£ 
# 9 tK U * LT T # a ^ ^®S*»fc <k 0 HW+ 

c. £#rt«f*?]»ftxfc £S jcttff'h*fi?a0>fl£K 

llkb BamH I»tf (d) ) fc % *^3' 

*«M*Sfi lWto*i:«<t5i:, BamH l"CJB<t*4x 
/cpGPltffc^n-^^^-TSo ±C1t7yx$ KfrpKAP 40 
inttA*t"4, pKAPint^OBamH iSMfcfcSpe Igfl&fc 

owosi* y y >u-^\z i *fcr**fc*>v ic -fe v h 

*#ALTpKapHVSrflsJM-3 0 pKapHVCDlf ABWvfcNot 
It»0»fl2fc < t9«!9iaU ^UTJSfit^o pKap2*»?> 
o*fA»rtf£Not lt?^JBftfcJ:0«9HJ"t. 

**l?>(D2llfW-^) ! S-*tt, pKapHVA»feOWrfr^, pK 
ap2tf>fe»&n**A»tf*fc£*iX*5kb Sma iRffrt 
*RWfcftW|-e*S J icir^y V hSr^tf5kb<DDNAK?« 

■t*ie>fl!>#A»r/m. ^^^fti^^n^y-; 50 



3- K+S h7>^ i?*>'$:&f&-fZ w fc #"C* 5 e 
D. g^JC«^fei fc c ttttff * fc <D|!?]e#&Afc H « 

±tfo>*n<driEVic«l«Rfrtrffi«U. * 

h,P?(DDNA»f)T"Sr^7^^ KpKap2*fcf±^7^S KpKap 

*r^tt»fe«<o*-smfc#AS*i-5. **-tah^> 

* y ^ ftifctf)— »f±, pKap2£^tlpKapH«f AttO 

(B) fcia«Ot^J;0 t>^»cot: hicg®- 

H* B <??^jS / o ^ y v Sr^m-T ■« t> t o B »J!S^^ <D 
tOt*5 B ^??04 3^5^ »fl*5SEJ!lf 
^ w fc *s t»# 5 1 v * 5 *Hfc i> 3i^t> f, fcfc 1 o/i: 

A, r*^cDNA 

fctt»fiaEffi*alt> V< ttd»»«*fcttt«>i«T»««) 

«fcffiffl-T8o ^^-CKRNASr. iS?te¥»*Srffiofc^ 
y ^dTBH4&cDNA^-&fi8:fcffiffl1-5o &i*T*-**cDNA«r 



„ (29) #1*293 8569 
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5 -CAG GTA CAC TCA CAT ACT CCC ATC CCC CCC CCC CCC - 3' 

5' -CTA CCC CAT ATC ACC TGG ATC AAC TCA TCA GAT 
*<* ^ GGC CCG AAC ATG AAC ACA CAT GGT GCA- 3' 

£*! (TCA TCA GAT GGC CGG AAG TAG AAC ACA CAT GGT ir ft® 2o W *y rf„ * 

5' - GAG GTA CAC TGA CAT ACT GGC ATG - 3 ' 
5' -GTA CGC CAT ATC AGC TGG ATG AAG - 3 ' 

5' -GAC GTA CAC TCA CAT ACT GGC ATG - 3 ' 



5' -GTA CGC CAT ATC AGC TGG ATG AAG ACA GGA GAC 
GAG GGG GAA AAG GGT TGG GGC GGA TGC- 3' 

tftofcSIlOIMftjftofcfteftS j. LTlWt EH (ACA GGA GAC GAG GGG GAA AAG GGT TGG GGC GGA 

° ^_ , TCC ) ^Wwfffci;-&/«SJx5DNA«roPCRiiS(0fc«)O 

_<or 7 ^T-tt, ftHMottMc^ go ^^-iLTt^imi^Ej, (CTA 



(30) 
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CGC CAT ATC ACC TGG ATG AAG) ££tf 0 £G>EWS\ * *ftO2O(0^U Vtt K^V^^- : 

5' -GAG GTA CAC TGA CAT ACT GGC ATG -3 ' 
5' - GTA CTC CAT ATC AGC TGG ATG AAG -3 ' 

5' -GAG GTA CAC TGA CAT ACT GGC ATG - 3 ' 

Sr&ofc^r **i<&?mfe5i&<DlZtb<Dmmk LTffi ★0N2*Kf-^ n--^-f£ 0 n->£ p RMGH 



ffl + ^o 10 

ftt^r-, BtE?iJOfitn<a42* ^ UtfKSrftoT, ft 

lu II*. Jir^ vhi:MCHl^^rrgSrMSi-5#^ 

1^ T - if 2t I :i^^WT »fc t fcDNAZ) iMf y j a 

v Y*. 32 PSffiSt7t^-^^y Ko - 20 

fcttSpe &V^&DNA£T#n~*y>^t; 

4ra^1-^DNA»fK-S:^tfiif^^^7^^ KpGPl+fc* 
i&l p--y^t6 0 ^-^/p-yo-^-^ 30 

*Mlu-I"t?*fcttMlu I/Spe I^ffl»r3ttfc:/?*S KpC* 



2£*£«9 

£©3ttM«±, Ett* (ES) lP£*?0«HIIUft*. 

[Zjilstrab (1989) , Nature . 342.435-4381 {Z£% 

ESj»J&£-T-e ^^BSMfflEE>t>IC«*[-r5 C t (Teratoca 
rcinomas and embryonic stem cellsia practical appr 
oach, E. J. Robert sonH, IRL Press, Washington, D. C. , 198 
7) £&%ttZ 0 

^^^Sfefe^twtSHlcB^jftfcS^fc* 50NAEW 

/7^^ KpGPlSrWHa:^ KX* WTT — tfBamH 1*3 
£OTgl IIT-HHtU ^LTffiS^LfcT:^*^ K 
pGPldlSrl»5. ft^t:oy7X5 K«Hfco-0**?#£ 



5 ' -GGT CTA TGA TAG TGT GAC TAG TTT GAC TAC 



TGG GGC CAA 

^P^t^yj y-rX1"53.5kb Kpn I-EcoR I 
WK-^m»i--5o COtffrfcEpn I/EcoR I-CJSfcSilfc 
pGPIdl+K^^o-^V^L, T"?^ KpMKOlfcJg 40 

>f->^B<4 (Neo) ae^^^*^^^^^^^ 

^ i?>*c~t — £ (TK) SC^ [M.Capecchi (1989) , 
Science. 244. 1288-12923 Sr*fK1-$„ */7*SKpGEM 
7 (KJi) (M. A. Rudnicki, 3/15/89) SrHind UlXmit 
L» ^LTDNA pol IO^uy^»T*»*r3PflMki- 
S. *V^tt)NAfcEcoR.Il?WfcUTpG!WeolfffrSr*li 

50 



GGC - 3' 

5' -AATTCATG- 3' 

SrT^X^-fcLTttoT. Sph I/Nae ITiBWSiXfcp 

4i:^7^^ K*pMK02iA*'*-*. :^7^: 

5Cfc35 J "C*S [RCapecchi (1989) , Science. 244. 12 
88-1292] 0 Ztllttk<Dkl\Z\,XfihtlZ 9 pGEM7 (T 
K) (IL A. Rudnicki) tf)EcoR I-Hind III PCKTK»ffi"Sr 

K : 



(31) 
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5' - AATTCTAC — 3' 
. 5' -ACCTCTAC- 3' 

&&oTpMK02<DRpn iSffftlC* B—x.^?-r&. 

5' -GCA TCC TGG AAG 
TTG TAT GCA 

iW^y *W X-f3l3kb EcoR IWfK-fcft?. 

MK04tA«-f5 o 
P MK04<o»A»ffrSrNot IT-©^bfcJ:t>^|8t. *v> 

&*n-v«r¥8£U Zjilstra?, (1989) , Nature. 34 

2.435 -438 ti ►> iEfcSixjtiiO lrj„**^* w 1£S 
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20 



♦ 7*7*5 KSrplK03iA*-*-5 o 

GTT CAG ATG AAT ACC 
AAA TCC- 3' 

77 KpGDff (I© Sal (E A. Rudnicki, Whitehead 
Institute) d»?>2kb BamH I-EcoR I?-* 5?>#-t— |f 

5' - AATTTTG - 3' 

BamH I/Sfi irjSffcSJifcpGPi^fc*^ B 
-=^-*"5. &Mt79*i KfcpKKOlttfjS-fS. 



5' -GGC TGA.TGC TGC ACC AAC TGT ATC CAT 
CTT CCC ACC ATC CAG - 3' 

*^J***'t>*--******. feUrftttK&ZM.. (1983) . ^J^^ 11 

ZTvZT?*^ ^ro-mru 363L 3656) o-MK^nly^i^ 
-7 t ^ 7 y ^ Xi-52. 3kb Bgl Ilftfrtf (P. S . Neujr«30 ii »> "0*5 : K 

5' -CAT TCT GGG TAT GAA CAG CCC ACG TAT 
CAA ACC TTA CAT TAG - 3' 



i<02.3kbBgl IHWj-fc, St»rfr<D3' mmti#ij\) 

^a-SB&KRj&i-a.kpi::. BamH i-eimt;$ftfcpKKo 
*v Ko-MKctw7 r yy^x-r54kb 

Sph I-Hpa I-DNASr^SrStt^r-^^a-v^f,^ 
«U -t LTEcoR I/Spa ITiSfbSilfc^x S KpKKO 
2«»Cf-y^n-=v^5„ £Cfc7-7*S K*r P KK03 

PCEH7 (KJl) Sal (It A. Rudnicki, 3/15/89) <D2kb Sal 
I-EcoR IBrtffciMtU y ^-T^^-Sr^oT 
7*7*5 KpKK03OBssH im&*>\Z-f7* n— 



40 



50 



5' - CACCCCGC- 3' 
5' -CATCCCCCCCTC- 3' 
5' -AATTGCCCGCTG- 3' 

<OS-g-feSr2kb Sal I -EcoR m)tizmtiiitL*>Z>Zk 

IT'iSfkU *LTBssH IlX-mik2iiti77X* KpKKO 
SC«tt*Lit>*. ±lHzr=7X* KS:pKK04f:A*1- 

pKKMWfPAISftfSrNot IT-Ofgfb»CJ: 0*fitL, ftv» 

**n->Ki$i|S! U Zjilstraf, (1989) , Eamxe, 24 
2.435 -438ICJ: 9£«£ftfciioirc Kfcfc-e?;*^ 

HJfefclll 



(32) 
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z<ommm\^ (es) MB^-cottmnaju:: 

7"7*S KpGEM7 (KJ1) (M. A. Rudnicki, Whitehead I 
nstitute) 11, * n-=. *~pGEM-72f ( + ) * 

5' -GGC TCA TCC TCC ACC AAG TGT 



**p<D-?$Aftxfry!)±U— b^-J-— if (pgk) 7a*: 
[Xba I/I/Taq I#rtf ;Adra, C. N. (1987) , Gen 
e, 60,65-74) 0>lE9mRT\Z. % 
fcESiM&O^XftKife 5 *s>mtea&=F (ne 

o) &£tr. C^:/?** Htt» -^£*pgk»e^3' 

/Ht»tt CPvu II/Hind III(W>}*;Bore, P. H. b (1990) fi 
iochemical Genetics . 28,299-308) fc^tfo 

7: 



ATC CAT CTT CCC ACC ATC CAG- 3' 

5' -CTC ACG TTC GGT GCT GGG ACC 

AAG CTG GAG CTG AAA CGT AAG- 3' 



^7j-^6, ^^^K«ia?ij (®25a) ^^gtu^c 

b Bgl I I/Sac I©f>i-^6.8kb Sac IWtf&L"C» 
C ic-tr^/^h^3' KXtfBkb Bgl Il/Sac iW^fc* 
HU -t*L«:Bgl Il/Sac I-etBft^iX^pGEM (KJ1) + 
KlJ-S^n-s^U ~f=7*x KpNED-K3' Srf^KL 
fc (025b) \ 

J k^#<D5' fcft-Sl.2kb EcoR I/Sph iWfrtl^tt 30 

ClSph I/Xba I/Bgl II/EcoR.IT^*— t»BHi:L 

EWfcEJCS' -3' #l*]tVEcoR It?»{bSixft:pNEO 
-K3' fcM6-fr.Lfc, pNEO— K5' 3' (025c) SrflSR 

&^-(\ Mansourb [ (1988) Nature. 336^348-35 

2] KJ;9B«3ftfcJ:5'fcL"C, ffimffiftxft^Wi" 

^a^^^/u* (HSV) £ (TK) itfi 40 

■=F-fc£a?>fc.':/9*5 KpGBI7 (TK) (M. A. Rudnicki) 
j&»e>HSV nUMry :ojlfty H±, pGEM7 (K 

Jl) KoV^Ti&LfcOfcBflKC. -r^^pgk^n*— 

£^CD*igE?lJ££tfo PGEM7 (TK) <7>EcoR I»&&Bam 
H iS&ttKjMU tfCTK*-fey hSrBamH I/Hind HI . 
WWfcLT«!9UU pGPlb^Kir^n-^y^LTp 
IGPb-TKfcfft&Lfco ro:/9*l KfcXho iSMftOfc 

3' ^6<T>yy^EJIJi^J:9«»Sllfcneoae^fc 50 



<ttr* pNEO-KS' 3' *»P>OXho IdrJt $rpGPlb-TK*ir 
#AU WSk^J'-J/c KI (B25d) SrfHBtfc. J/C 

itfcB25eliart% 
^ite^^SW^ffittlb^^^ES^ot^M^J:^ 

*KWK:»Elfc£Jlfc3i?M;: [Robertson, E. J. (198 
7) Teratocarcinomas and Embryonic Stem Cells: A Pra 
ctical Approach. E. J. RobertsonM (Oxford :IRL Pres 
s) .71-112HJ . »S±^Btt«SNL76/73E»»fiJi 

[McMahon,A.P.*5«fcO t Bradley,A. (1990) Cell. §£, 107 
3-1085) ±T-AB-l*BB8r*StS*fc« 

TB*tSJlfc#ffi [Hasty, R. P. (1991) Nature . 350. 

243-246) IC £ 9 AB- 1 jNMS'Pfc:* u * > n sff M£ 
t^^ic hazKv— hSixfcJ|JiaS:i00BBJDL±lC 

2-5Xl0 6 *fflJ&/JlO«KT^tfc o 24^M*, G41 

8 <200Mg/nI<DiStttftf» *5j;UtFIAU (0.5mM) 

t5*»*r^^#-t«ttE?li:«) 

W^ffofc. ia<fc<OjD< [Laird, P. W. h (1991) , i{u£ 
1. Acids Res.. IS) ^o-^^bDNASr*8it, Xba I"C 

bp EcoR I/Xba lBffrfir«V^"C»*Ufc. w<0^n-y 
li»£fflJtfi ; FlE i: f a ^3. 7kb Xba mR* JSiOWft^ 



(33) 
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>h'immL1t (B2SaS3J:tJteSr#fiS0Ci:) „ 

V ?> * 9 >j -=V^Lfc3S8e©C418 

e^-ffi-eroft^att^Sr^i-LBkb Xba I'OK**L 
t. *Kt><0 4m? a-yZX\ZZgl H.Sac IiS^tf 
Pst I*jR-C?Sfl: U « atftHfiiPCO 5 *><0 1 

800 bp EcoR I/Xba l»rtf fcffl^x&atEI-S £ . 
NAWBgl II, Sac IJoiOTst iMfe****.?**, i, & 4 

*<Z>#£tt*ix-eix2. 4, 7. 5*J«tt/S. TVba>WimzX 9 » 
ffi$*T.fc (025a*5.fctfe£#J!8o- < i;) „ Xba I»jfl;fc 

^^w-COtsnjgtttlCWflmftMWOBKl Il.Sac Ifc 
iWst I^JPSef^Sr^Lfc,, 

*W>*0< (Bradley, A. (1987) . " TeratocarHnn-.'-H 
Embryonic Stem Ce11f= = A Practical Ann r p ?r h | c j. Rob 
ertsong (Oxford :IRL Press) .115-151H] C57B1/6J 

5' -ACT ATC CTA TGG ACT ACT 
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9. ^^7»ifeSr^.a6«j|c^i-5. AB1 ESfcBJ&ttXY 



C - 3' 

SrfcoT, D3 ES»flg& [Gossler<=> (1986) , Proc. Mat 
l.Acad,Sci,|).f>, ft, , S3, 9065- 90693 Zh.1t¥ 

SIIE?!I (026a) Sr*(KLfc 0 

J«M«l;&^3. 5kby y ASac i/stu IWfl-Sr|»tt7r 
- 5? ^ B -^**6*»U -en-SrSca I/Sma IT'?B{t:$ 

KSrpticia J„t**Lfc. 79*% KpCEM7 (KJi) A» 
e>. h$nyS;ES»J)acD|(|SiJSSij|cfflv^5 
v-vaSftifre^.tneo) £8t«*Lfc. pGEM (KJ 8 

5' -CGC CGC TCG ACG ATA GCC 

T TCC AGC AAA.GCT TTG GC- 3' 

tmrn-e Libit. w 

Mansourb [ (1988) Nature. 336. 348-3521 |-J;r) 

-T/^ (HSV) (TK) 

7*7^$ KpGEU (TK) ri»t>EcoR ItHind III-CSDJS 
itlZXQHSV TK«fi*&#fc„ rOTK DNABr^-S-pGHTO 
EcoR iSStttHind IIIgB&i OHlr-tJ-T** n-=.>-/ 
U 7*7X5 KpGMT— TK (@26c) S-f^RUfc,, 50 



cro^ffifli*, (es) H»*T«>»roa«lAlr 

20 «r**-a-L»5ii:-efc5. 

GGG GTC AAG GAA CCT CAG TCA CC 



$81) fOHind Uim.Z£l&Ty-7fi-<Dttm\zSi^xs 
al iSBffil^lEL, ^rUTXba I/Sal lX-<D®it\z£ *>n 

30 NA pol IO^U/^-COfeSJCt^ip^^L. pu 
cl8 J M roNae XUfa^Z-V-? 9 u — -^?L^ 
Kpucl8 J„-neo (026b) Srfp»Lftl 0 

SW-«^^-<7)JE/fS^JU,i, 7*7X5 KpGPlbWjg 
jJWK^Tffofc. pGPlbSrSIKeKfNot IT^fliU. 

TCG AGG CTA TAA ATC TAG AAG AA 



K> Ktty/A7r-v J ^B-^ 1 p,xho IT<ODNA©[S 

Sfgfl:*3J:t«a)a.i-croSB^?BfcJwj:t», j H S««5S' 

lw&K-t-55.9kbroy/i,Xba I/Xho I»f^*R*Ut. 
026at26blC^$h.S,t'5lC > i^Xba IgBfltliy/AD 
NA^tc:(J#4*i*, tfL«l©«77— ^'^a-v^C?^ 

E^e>K«$ns. iw»frs-xb a i/xho ir-igfi:* 

nfcpClfr-TKfl^7'^D-=^ ; / L , ^7^5 KpGMT 
-TK-J^' (®26d) iffSLt, 



(34) 
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£?l«:-&irpucl8 jH-neoa>b£>3kb EcoR iWtfOSJRfc 

sksuku Rmt^^^Wk^nfcpcaii-TK-jkS' cox 

ho I«tt+K*^P-=^^Ufe. £Cfc«$feJ„K0 
1 (B26e) 14, jHaC^ffi*r»«-r56.9kb^y/^E 
MS:**, neo3tfi J f^ c t 3 (-l$ASnTV^J„«g«^& 

^»0»J13 

*»SixfcES»JiaofeB*5iof»W 10 

[Robertson. E. J. (1987) 
Teratocarcinomas and Embryonic Stem Cells : A Practi 
cal Approach. E. T. RobertsonSB (Oxford :IRL Press) ,7 
I- 11-2 JO , »«±3FWSaSNL7V73t»»IMaJi CMcMah 
on, A. P. jo £ OTradley, A. (1990) CelL 62, 1073-108 
5] ±-CAB-l*UB«ri«*Sii:fc 0 

IStfe^n/b^rife [Hasty, P. R. b (1991) Nature . 350. 24 
3-246] (r«fci9AB-lttflS*tC^U'^ ho^W-h^U 
#>fc 0 hn^^ h$n^*P/fiSrl00nunM±iw2 20 

-5 xi0 6 ^aj|S/jnLO^S-e^Ufc o 24I$Hft> G418 
(200mg/ml(D&«fcj£#) fciOTIAU (0. 5mM) *#iftfc 

+ U zf - 42 5' -caagagccc 



#r«r?rort: e fEttOftK [Laird, P. W. 't> (1991) , Nuc 
1. Acids Res. . IS] ^o->^bDNAS:*BIL, Hind II 

S500 bp EcoR I/Stu iW^SrfflV^raiaEU^o 
n-7j±!f£Sjte*ffi4»«>2.3kb Hind IllSr^Sr^m 

(H26a*5j:t5 f fc 

tf>(CH*Spe I.Stu IfcJztfBamH I^ilAO^ JBfttffo 

A. AS^DNAE^J^^a-^^^-T^fc^O^^^ K 
1. pGPla 

:/y*S KpBR322£EcoR I£Sty ITiHffcU -t LT 

gcc taa tga gcg ggc ttt ttt 



ttg cat act gcg gcc get- 3' 
»J is*- 43 5' -aat tag egg ccg cag tat gca aaa aaa age 
ccg etc att agg egg get- 3' 



^D-^^^-r^fc^i-ac^i-^. ^nn, trpAjge^ 

i:i*t5^^C¥8i">^ [Christie, G.E. 
(1981) Proc. Natl. Acad. Sci. USA . I&4180] ' OTSEtC 
(T^tT^y VRttae^AnpRJcHLT) Not ItJPSSS 

i8rbXfE***l»-r§Ci:icJ:9, Not iWtt^Jcff * 

;** »J =f - 47 5 ' - ggc cgc aag 



LT^SfcftirpUC^y;** KlrftttLTfiafcTHBrT* 
T*-ti\ J ErLTDNA«$iir c t^^S*fABr>T-tw>!fr5a 
2. pGPlb 

pGPlafcNot ITSHfcU tltftOty =**^ 
K : 

ctt act get gga tec tta att 



aat cga tag tga tct cga ggc- 3' 
* II ^- 43 5' -ggc cgc etc gag ate act ate gat taa tta 
agg ate cag cag taa get tgc- 3' 



41:^7^^ KpGPibti, Not uzxvmmztiitm 

v^y 5 v*-««Sr*tf, £*U±* Not I J: 9 Wife 



3. pGPe 



(35) 
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c cag gat cca gat ate agt acc tga aac 
agg get tgc- 3' 
*U:/-45 5' -etc gag cat gca cag gac ctg gag cac aca 
cag cct tec- .3' 



DNAS*©*a:/Dy!; vfig 3 ' jcv/xvf— ( S . Pet 
tersont (1990) , Nature. 344, 165-ififl) $-ig<g-frt 

laS^teSrBanH IiSph I?»fl:U -t LTBamH 1/ 
Sph I-C}&fk$h.fcpNN03 ( P NK03tt, fB«K|[C»:<0®)ffi 
8Bft:ffot I.BanH I.Nco I.Cla I.EcoRV.Xba I.Sac I.Xh 
o I.Sph I.Pst I.Bgl II.EcoR I.Saa J.Kpn I. Hind III 



10 



KpRE3*Baitf ItHind IIITJBfls-L." -t LT7 y Mgfi 
«3' SrStrtf BamH I/Hi„d II 

I-e«ft$*ltpGPlbf IC^n-n>^ L fc. iCfcT 1 ? 
KpCPe (B27*J:V«1) B..BI^n-s>^ 

Lt&vv?Not imtsiz^aTs' ^ 



(36) 
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71 72 
AArTACCggczgcctc^agaccaccatcgactaaczaaqgatccagacazcagcacccsaaacagggcttgctcacaaca 
tctcxctctctgtctctc^grccctgcgtc^ctrc 
tctctctccg^ctctctwtgtctctccgcctctctg^cze^ 

tccctccccczc^crcrcacacacacacacacacacacacacacacc^gccgagxcacrcacxctgcgcaagg^tggccc 
tcggcgcacatgcaaatggazg^ccg^czra^gcagaaaaaMcg^rcc^cactctczgagccaMaacagcaccaatga 
tccccccaccctgcagccgcaggttcacctracczggccaggttgaccagctttggggacggggccgggggttccacg^c 
ccctaacggtgacattgaattcagi.g«ttcccaLt::atcgacacxgctgg 

atacgcaaggtccaaacaccccagggaaotgggagagacaggaaggccgtgcTcgccccaggccctgcccaccccgcaga 

tctcaattcccggg«ccaagec£gcGGCC3CAG7A7C^^ 

ATC<^7CGCGTCXGCCATC7CC^<»^ 

TCCTCKTTCCTCTCCnTGAC^CCCGGCT^ 

CGAACCrrGAAGCGACrgCTGCTGCAAAACGTCTtKIGACCTGAGC^ I I ICG TA 

AAGTCTt*GAAACGCGGAAGTCAGCCCCCTGCACCA7TATG7TCCGGATC7GCATCGC^^ 

GAACACCTACA7CXGTATTAACGAAGCGC TGGCATTGACCCT'GAGTGA I 1 Ti ' V C7CTGGTCCCGCCGCATCCATACCGCC 

AG7XGTITACCCTCACAACGr7CCAG7AACCGCGCA7G7TCA7CA7CAGTAACCC^ 

CA7CSG7ATCATTACCCXCA7GAACACAAAT7CCCCCrT^^ 

TAACA7GGCCCGCTTTATCAGAAGCCAGACATTAACGCTTCTGGAGAAACTCAACGAGCT 

ACATCTGTGAATCGCTTCACGACCAGGCTCsATGAGCTTTACCGCAGCTGCCXCGCG GC* rlTLGGTGAXGAGGGTGAAAAC 

CTCT^C^CATG^GCTCCCGGAGACGCTC^CAGCrT3TCTG7AAGC 

GTCAGCGGCTGTTGGCCGG7GTCGGGGCGCAGCC^7GACCC*GTCACGXAGCGA7AK^ 

TGCGGCA7CAGAGCAGATTG7ACTGAGAGTCCACCA7A7GCGC7G7 GAAATACCG CAGAGA7GCGTAAGGAGAAAAT ACC 
GCA7GAGGCGCTCTTwCGC77CCTCGC7CACTGACTCGCTGCGC7CGGTCGTTCGGCT 

TCAAAGGCGG7AATACGG T 1 ATCCACAGAATCAGCGGATAACGCAGGAAAGAACA7G7GAGCAAAAGGC CAGGAAAAGGC 

CAGGAACCGTAAAAAGGCCGCGTTGCTGGCG 1 1 IT I tCA7AGGC7CCGCCCCCCTGACGAGCATCACAAAAA7CGACGCr 

CAAGTCAGAGGTGGCGAAACCCGACAGGACrATAAAGATACCAGGCGrTTCGCCCTGGAAGGTC 

GTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCrrrCTCCCTTCGGGAAGCGTGGCGCTTrCTCArAGCT 

rAGG7ATCTCAGTrCGG7GTAGGTCGTTC3CTCCAAGCTGGGCTGTG7GCACGAACCCCCCGTT^ 

CCTXATCCGGTAACTATCGTCTTGAG7C£AACCCGG7AAGACACGACV7AXCG^ 

AT7AGCAGAGCGAGG7ATGTAGGCGGTGCTACAGAGTTCTTGAAGTGG7GGCCTAAC7ACGGC7ACA 

A7T7GG7A7CTGCGC7CTGC7GAAGCCAGTTACCTTCGGAAAAAGAGTTGG7AGCTC7TGAXCCC<^ 

C7GG7AGCGG7GGTTTTTTrGTTTGCAAGCAGCAGA7TACGCGCAGAAAAAA^ 

TC7ACGGGG7CTGACGC7CAGTGGAACGAAAACTCACG7TAAGGGATTTTGGT^ 

C7AGA7CCTITTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTA7AXA7GAGTAAACTT5G 

GC7TAA7CAG7GAGGCACC7A7CTCAGCGAXCTGTC7ATrrCGTTCATCCA7AGXTXXCTGAC7CCCCGTCG7G 

ACTAC GATACGGGAGGGCTTACCATCrGGCCCCAG 7GCXGCAA7GA7ACCGCGAGACCCACC CTCACCGGCTCCAGATTT 

ATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAG7GGTCC7GCAACTTrATCCGCC7CCA7CC^ 

A77GTTGCCCGGAAGC7AGAG7 AAG7AGTTCGCCAGTT AATAGXTTGCGCAACG7TG 

GXG7CACGCXCGirGTTTGG7ArGGCrr»rrCAGC7CCGGTTCCC^CGA7CAAGGC 

G7GCAAAAAAGCGGTTAGC7CCrTCGGirCTCCGA7CGTTGTCAGAAG7AAG7TGGCCC^G7G 

TGGCAGCACTGCATAATTCTCTTAC7GTCAXGCCA7CCG7AAGATG C1 1 1 i CTGTGACTGGTGACTACTCAACCAAGTCA 
TTCTGAGAA7 AGTGT ATGCGG CGACCGAG7TG CTCTTGCCCGGC GTCAACAC GGGATAAXACCGCGC CACATAGCAGAAC 
TTTAAAAGTGCTCATCATTGGAAAACGrTCTTCGGGGCGAAAACTCTCAAGC^ 

TG7AACC CACTC C7TGCACC CAACTGATCrTCAGCATCTTITACTTT CACCAGCGTTTCXGGGTGAGCAAAAACAGGAAGG 

CAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGITGAAXA^ 

CArrrATCAGGGrrATTCTCTCA7GAGCGGATAGAXATTTGAA7GTATT7AGAAA 

CArTTCCCCGAAAAG7GCCACCTG^CGTCTAAGAAACCATTATTATCA7GA^ 

AGGCCCTTTCGTC7TCAAG 



^ 1 < ? ? -pCPeCDSS^J 

B. IgMSr^-t-^'hae^Mh^X^^s^pIGMlcOf^fi *tories, Inc. , Palo Alto. CA) f \Z.t n-si^Lfct h 
1. J a-y<o#M&£Vpm<Oftm fefiy/ADNA^T*^-*. t hSSSJ SWE^SW 

7.7- 5^< ? * — 1 EMBL3/SP6/T7 (C lonetech Labora * * !J U ^ K : 

^-•J-^- 1 5' -gga ctg tgt ccc tgt gtg atg ctt ttg atg 



tct ggg gcc aag- 3' 



(37) 
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6kbOHind III/Kpn WW*^* n ' 



5' -cac caa gtt gac ctg cct ggt cac aga cct 
gac cac eta tga- 3- 



£S£#tl\ 10.5kb<Z>Hind Ill/Xbo I»f^Srw<D^n- 10 
>a>&¥«Lfc. **t?>02BrJS-&, Kpn I/Xho ixm 

2. pJM2 

H«R"f I ^iS* CJiYasuit, (1989) Eur. J. I 

fl wwiPl- ,. IE 13993 Sr*tr, pJMl^E^coi-CTStoe^ 

rf- 4 5' ~ tgg tat tac 



SSJlfcpJMliriglt-frL**. tCft^5 K P JM2 
(028) li. rtgBWXho IlBttSrilcoTV^^. 

^^y^gEB. MW; w ^irB§1-5 2o<00.4kbo?iE 

tat ggt teg ggg agt tat tat 



aac cac agt gtc- 3' 



li^SfclMtLfc. DSlSDK„ft, 1 *3j:aq)« CY. Ichi 
haraib (1988) BffiP_J. .L.4141) *&tf5. 5kbOXho I8r 
^Sr7r-i?#'n-va.4.i^f ) *fiiUfc„ DgSIIW 
Dxpi.Dxp- a J3iOTA,Sr^tf±iittQ»S5.2kb Xho I 

Dfi&Xho I8rfi"£>#-*$:7'7.*s K'*?*— pSP72 (Pr 
omega, Madison, VI) WSal Ifflfc'PlZ.? n — =.^^t. 

*£Xho ItSma IX-^l*?£fclU» TsSEWfr SrEcoRViXho I 
•CWDBUfc. ^bixfc^BliefK-SrSal irimtSixfcp 
SP2±-*fc***U{>. /7^5 KpDHlS:4xt 0 pDH 
ll±. tt>7oroD-fe^^>-hS:^xho I 

(5' ) ioiOtEcoRV (3' ) T-«It)mi-wt^T?#5l 

4. pOORl 

7y*S. KpJM2SrAsp718 (Kpn IOT-f y >y v— ) 
■CmikL. -t U"CDNAsJ> J) p< 7— i? \<T>9 \s / •?gfrft& 

la I-CSftU #A&rtf*r«WStLfc. ro#ABrtt3:pD 
HKOXho I/EcoRVffA»fK-*JJ:trXho I/Cla IiKHfcpGPet 
^■frLft. pCORl&ffcKLfc (H29) „ * 

^"'j3'- 29 5' -cag cag gtg 



30 



*5. pVH251 

2 o*> t hSCl >TXgMH: V h V„251 £ V„105 [c. 
C.Humphries b (1988) Nature. 33^446] fc^tNO. 3kb 

^Hind III9f^3rpSP72f Jz^y;? 
U T'v.xS K P VH25l$r4-ift: 0 
6. pICW 

^7^5.KpC0RiSrXho ITSB^tL. *LT P VH251 
W*BtXho I/Sal HfASfJtSr±SS<DXho l8B<£lr*n- 
= V:TU 7-7^ S KpICMl (030) Srf^KL^ pICMl 
11. TfEOEJUgJgo^&aSNot I"C«0^kir J: V^? 

fc-fctft HLmSSS:, 7j/hS«3' ly/v^t-i 
C. FgMi IgGSr36mi-5'hae^ffi ^*>pnci 

cac acc caa tgc cca tga gec 



cag aca ctg gac- 3' 

trm'Tth*/*^:/?*-***!,-^,^ go fci 7r-^ D -^A29.4tl29.5^|HU^ 



(38) 
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>f y^fl^*trtf77-y* 0-^X29. 40>4kb Hind I 
IlWJtSrftoT. 7r-^^- ; 7A^FIX TO II (St 
ratagene,La Jolla,CA) 4>tC^ d -^y^SM t hjfe 



^■^^'- 67 5' - tga gcc cag aca ctg gac - 3' 



10 



20 



7r-^*n-^a.29.5i X S vl. 13«(W*tt>7 1 
1r :/ ? 9 * X fc 5 fc £ 

2. p v el 

7 1 KWfc*fitf7 7 — v^o — ^X29.5<D7.8k 
b Hind IllSr^^pUClS^tw^n-^^^t^o 
7*7^^ KpLTlfcXho IXiBfcU 9 \s / VWrftVtoM 

^Dfc^n-^pLTlxkSrHind IirCjUHbU »A»rJt£ 
¥«U pSP72^tC^n-^V^UTy7^^ K^o- 
^pLTlxksfcflsSLfc. #y y^*-Xho-I«tttt hE 
M6*OBanH lSBtt^tC%"COpLTlxksa>*fctt, 7 

C<D7.6kb Xho I/Banfl I#r#£, 7r^B->n 
9.5a>feOB8WTS£4.5kb BamH IHrK'tH*^ Xho I 
/BamH IXWffcSiXfcpGPe+IC^ c— =V^U * 
S Kp yelSrftsSLfc. pyeltt, 7^183' ^ 

3. p 7 e2 

7 \ *4v+W*k*4v?1httlmm (sterile 
transcript) [P. Sidera£> (1989) „ International Im 
munoL . L.631] <T>%— y >t *^t*5. 3kb(DHind I 

SrW-r-5pSP7l*tw^p-^V^L, :/7*SH*n — 
^ P S7lsS:f^»t^o pS7lsOXho I/Sal IffAKfrtrX 
ho I-C«ftSiXfcp yel + fc^n— nv^U 77*$ 
K^P^pye2t«(Lfc (H31) ■„ p 7 e2tt, 7 

:* r J 2*- 49 5' - gtt aaa gag 



*h««3' a^^f—teWiSiifc, T*<05kbE?U 
7 1 K*^y>A»itwc±*o 

©^n-^tt, tfAtfttfOS' *iSIC3-n-^Xho Iff 
&££tf 0 £lfA9rtf(*, Xho Itttt2ltf3' 77F1 
^vt- fc*fc. Not I^WillfcfcJ^^^HEW 

4. pHCl 

7^7^^ KpIGMltXho IXilMfcU 43kb*f ASrfi-£¥ 
l»U *LTXho I-eBftSnfcp 7e2*iC^D-^V 
/7^^ KpHCltrftsJJLfc (030) 0 pHClfi, T 

4t # lw*5V *T*» LX-^ <> xffls<0 
^^(i^-T ^D^^^x^M-Ch7^^x=^^ 

K W<irt)8o(OkhDt^yh, 6ocofc hj„ 

t *3J:t5t h7 (B8*o^y 

1. t h mm vei«cse^vH49. 8<D*8t 

t ht&Sy/ADNAv-Y^^y-^A^FIX™ II (Sta 
ratagene.U Jolla.CA) fc/*<Dfc hVH17r^y-# 

gat ttt att cac ccc tgt gtc 



30 



etc 

> hVH49. 8$r^tf6. lkb Xba I»f>frSrpNN03*lC^y ^ a 
--iX^L y ^*-Cla Itttt#VH49.8<0T*fc 

^LX^yyv*-Xho HBffi*s±aE^<5J:5lc) , 



tec aca ggt gtc- 3' 

7^*^ KpVH49.8«rfl«-Lfc. w'^#7sWJtO800bp« 
40 «t£Eyijft£1-££, VH49. 8lite¥#&#ttlfl^£& 

ia-rs (*2) o 



^ fc§f2 938 56 
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TTCCICAGGC *3ffinMG COT33CTC TCSGCAim: ttKTTCDJC 

MOGSIGIG GCATCTGTCT TnCTTTCIC AIOITAGATC AAQCTTTGAG 100 

CIGIGAAAIA CCCIGCCTCA AATAATCTGA GGOTTCIXLA 150 

GAIA^IATA GAIATATTGG TGCCCTGAGA GCAICACAIA ACAACOGAT 200 

TOCTOCira A^AGCCCC TGGGAGCAGA GCTCATCAOC ATCGACIGGA 250 

hrrrpArgPh eLeuPheVal ValAlaAlaA laThr^ ^ 
agtcctaagg cxgaggaagg gaccctgg^t tagttaaaga ggatLttacc 350 

cacccccgtg tcctctccac agGTGItCAC- TCCCAGGTOI AGCTCGTCCA 400 
• GXyValGln SerGlnValG InLeuValGl 

G1CIGGGGCT G-i5GTGAAGA AGCCTGGGTC CICGGTXLAAG GTCnOClGCA 450 
nSerGlyAla GluValLysL ysProGlySe rSerValLys SSSS 
AGGCTICTGG MGOCCnC AGCAGCTATC CIATCAGCIG GGTQOGACAG 500 
y^Sej^l yGlyltaPh. SerSerfyrA lalleSerlr pVaS^in 
GOTCIGGAC AAGGGCTTGA GTGGATGGGA AGGATCATCC CIAIcStS 550 
AlaPrcGlyG InGlyLeuGl uTrpMstGly Argllelle? roll-li^ 
TM3^AAC TOSSCm AGTBXAG5G CAGAGTCAGG ATIACCgSg 600 
yileAlaAsn lyrftlaGlrtL ysPheGlnGl yAmValThr 11^^ 
iCAMDOC GAGCACAGCC TACATGGAGC TGAGCAGCCT GAGATCTCftG 
spLysSerTh rSerlhrAia TyrMscGl uL euSerSe rLe uArnS-^u 
G^GOG. TGT.-TTACTG TOCCBGaaGSfflrGftA AACCCACATC 
AspThrAl aV alTVrlVrC v sAlaArg 

V&&Gl&a^fcr GAGGGAGAAG GCAGCTGTGC CGGGCTGAGG 750 
AGAIGACAGG GTTTATTAGG TTTAAGGCIG ITTACAAAAT GGGTTAIATA 800 
1TIGAGAAAA AA 812 



650 



700 



IV7 r 5 !> -fi<5*V„ 4-21 (I. Sanz b (1989) Q|Bp_ fc^y* '* K pV2rt. #X®rtf<0 3 ' ^SOn^Sa! 

.L^.3741] Sr^tMkbXba I*V .M^K-iSaa ItHind Ig&{4*J«fctf 5' jfcigcD^-^Xho IVfcftoT WIC 

m-cwoaiu xytv-MiMrisstrnKtm. so *rt-eaMftw-2i».hiifc«a**ifc. t hsguee* 
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VH49.8£r£tr 0 

3. pSy 1 - 5' 

iS»^>±SE3. lkb Xba IWK* tHtl-O. 7kb Xba I/Hin 
d IUBftf (T"?^ Kp ye2*tf)5.3kb yl^^f 

III/Xba I"C^jbStlfcpUC18-<^ Z—WZ? 
^Lfc 0 KpSy 1 -5' 11, vHV^ 

(sterile transcript) (P.Sideras£> (1989) Interna 10 
tional Immunol.. L.631] d>^k¥M^L<T> ±M<0&M%%t 

-f 3. 8kb*f ABrtfSr^tfo y r*>f y 

^o^cBa«^S>!9, *LT±*<7>>*ttUBttEW* 

v «fc tffiB**- £ 5 fc ft \z . 

4. pVGEl 

pSy 1-5' *SpASfJT-£Sma ItHind 

^K!iV^-: 20 

5' - ccg gtc gac egg ~ 3' 

t&&l£L!t>1t 0 Z.0&m£.f&®)&Sa\ rCWffcU Sal 

nr»fc4ftfcpV2fc*is*Lftfc. £Cfc75**Hp 
vpfi, 2oo*«»fc h^raae^-fe^p«vhvH49.8fc 

VH4-21 m2&m OTW-itttSttfc3.8kbOy 1^ 
>fyf5' «*E?!Ifc£tr 0 Sal IW«#iBfl:*5 JctfX 

ho i-c^^fcWflsotL r^fc-^y^±-e<oi5kbBf>f 

pVP#AKfJt*:*(l1-*. R^TMMfA 

BrtftP ye2<DXho ISWC^d^^^I, 79 * 30 
S-K^n-i'pVGEl (H32) £fftR1-5 0 pVGEKi, t h 
y 1 S^ae^iSiVBB*^^^ y^«*<D±iHC2o 

-So y\fefa=f-<DZ' 3m\zyy hft«3' x^yf 
-jWSJSSJt, * LTtfAKtf^frteNot Ig&ffi^ct!? 

5. pHC2 

77^5 K^o-^pVGElSrSal ITiBflSU pIGMKBX 40 
ho UfAWf^^^^^tC^n-^^^Lfco SC^d 
->-pHC2 (030) 11, 40<D«fE#Jfc hpTWMHr^ 

t is J: 15 1 by l£*M* (**C**M 

^ttw±«^4kbB»EWi#fc. "BBSO*-* 
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fi&3' iy^^-K*lt'Sti5. &#A#r#<05' 

E. h^y^^x^y^v^ 
77*$ KpIGMl jo J: tfpHCl £>Not H*A»Ji*Srr*n 

fi$;hfc»A»r#£, SHfLfc (C57BL/6XCBA) F2^? 

■LT^SEfc* Hogan6>ICi!9E*S.nfciiO(C (6. Hog 
an, F. Costontinijo &XfE. Lacy, Methods of Manipulatin 
g the Mouse Embryo, 1986, Cold Spring Harbor Laborat 
ory,NewYork) flkttJKLfcJ»lw»Lfc 0 ttASftfcEri* 

* LTHarlowifc^tfLane (E. Harlow^ Une, Antib 
odies^A Laboratory Manual, 1988, Cold Spring Harbor 
Laboratory, New York) \Z X *) Ett S ft fc J: 5 £ * h7 
^v^XlJ;^- KSftSfc M*M*5,fctMgGl<D# 
ftfcOV *TELISAt= J; 9 Ttx-fc>f Lfc 0 .W^n^-f* 

^ □ — Jvuftft ( ^ a — VAF6, # 0285, AMAC, Inc, Wes tbr 
ook,ME) i3j:Wt>IgCJC#*ftft-r'>^*y^a—^ 
^ttff (^ n — VJL512, #0280, AMAC, Inc. Wekst brook, M 
E) iwJc^-T^^L*:,, tit9***\Ztim*#* 

mmstozitriiu ^m^^^±^z.t\zx<>x^^^^ 

Ig C^ffi) SrfflV^T, »«MS^nyy ^offffit* 
mtfco B833tt, ypHCl<Dh7>xV*>W\ 
WrKZ&K LfcK*»6«* Lfc 2 ECcoKife^ik^Cr 1 ^ t 
HgMfc i U=IgGl co^ft j*oV <^>ELISAT y ± 4 <n'&%. 
Sr^-fo HSOlMfe (#18) ft % iMf^oy K»«rlc 

MgM*fcttIgClSr^<**4*»ofc 0 2#@ 
C0»% (#38) li, iMF^ay^-fV^tlxHWh 

3:V«rftAbfcE^5>**tfcllEEO»«^ov^rwa 
ISAT;y-t>r^3emSrT^ (*3) 
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S3 BLISA T.-t-fcnh^Xi?^.;?! 
HgMfc J: tflgGKDftfcH 
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&ff2 9 3 8 5 6 9 
CD h 
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PHCI 
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PHCl 


5 


+ + 


+■ 



^tf>ra*>teHB8fli$r$M-. phci V7>x<?*.>zt;ti 30 
WL-cvs (»^#2iiro^TM$^fcHaKt)fc9< 

* *J 3- 7 5' - tea gtg aag 



sew $ ixfcfiffi h 7 i? « ^ 

7r-> ? '<^;J'-A.EMBL3/SP6/T7 (Clonetech Labors 
tories,Inc:,Palo Alto.CA) flw? a— ->?%)Mt2 
Sot h&lhmr/Jxmy'C??!)— thtij 
-(i^^hDyawvvf- 3r£tfA.1.3<01kb Pac I/H 



gtt tec tgc aag gca tct gga 
tac ace ttc acc- 3' 
* 'J =f- 8 5' - tec ctg aga etc tec tgt gca gec tct gga 
ttc acc ttc agt- 3' 
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hSr^tff-y^o— VSrXho ItPac I (Pac 114 
I/Pac IT?B^$n7tpHC2+tr^a--V^U, WttftV 

*yrf-81 5' -ggc cgc ate c 



1. 7^** K^^-pGPlc 

/7^^; K^^^-pGPuSrNot i-ctwtu -tut* 
eg ggt etc gag gtc gac aag 



ctt teg agg ate cgc- 3' 

*y 2f- 82 5' -ggc cgc gga tec teg aaa get tgt cga cct 
cga gac ccg gga tgc — " 3' 

fc^O + iwjg&^L^o 4Cfc/7^? KpGPlctt, N »2. 7^*S K^*-pGPld 

ot I»ttlrJ:>?B|«SJxfcXiM I, Xho I, Sal I, Hind II 20 ^7^; K*<* *-pGPla£Not IT?JWfcU * LT& 
I^cttTBamH HMRttttSrWI-S* 9 y V>*-Sr^ oa-y =**^ K : 

tr. K 



it r ; =f - 88 



5' - ggc cgc tgt cga caa get tat cga tgg ate 



etc gag tgc™ 3' 



5' -ggc cgc act cga gga tec ate gat aag ctt 



gtc gac age- 3' 



fc^ + KS^-drLtf)*,, £Cfc7"?*5 KpGPldl*, N 30* 7r — v*'** * — * EMBL3/SP6/T7 (Clonetech Labora 
ot I»tt(w«fc!? IIWESixfcSal I.Hind III, Cla I.BamH tor ies, Inc. , Palo Alto, CA) n— ^V^Sftfc t 

^* ! J 3'-36 5' -cac ctt egg cca agg gac acg act gga gat 



taa acg taa gca- 

£ffll*T*^ y-^^U *LT77->^cz-vi3 
6. 2 1 136. 5 St^SH"*, 136.2^5> J k Hzft^bt: 
^&7.4kb Xho lWffr*¥(tU, 7*7* KpNN03«flC^ 40 
^D^y^lt/7^^ K^D-> P 36.2Srf^Ki- 

**triB)t<z>13kb Xho mK%yT-V9*->n&Z 

^^LT^y^^ K*p — ^p36.5«:tt*i-6. tixb 
2oo^n-^&— J k 1 C07. 2kb±ffi-e 
9 C ic <D9kbT»T?*fc$«#fcft^ 

ic^^-pCKl 50 



3' 

C Kitted Sr^tf 7*7*^ K^n — > P 36. 5<D13kb Xh 

S K^^^-pGPlc^Sal IgMfc^K* v-=.^?-tZ> 0 
£C^n~>-pCKlf*, WEW * IxfcVJ k -fe ^ ^ h«: 
*tr*o-s:^^jffca=-* 5' Xho Ig&ffilciR 

2. HEWSJifc-T**^^ > hZ%$l£l£Z>1tib<Dm 
fax- ^/n y -^—fc* Zk<<9 9 -pCK2 
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#fF 2 9 3 8 5 6 9 



■'^tlJ-Hi'hDVi^t- CJ.Banerj 
ib (1983) CelL 33,729- 740) ££tPV***V ADN 
A<O0.9kb Xba iWfrSrpUClS+lcf-T'^o-^^^L^ 
K P JH22.1Srf^KUfc 0 C*)?':/** KSrSph I 

VLfc. * ^*aa$h,fcDNASr*V^T*Hind III-CIIS 

(A.Hayday?> (1984) Nature. 30JL.334-340) 4^tf7 
(ItKOUffiW) <0Miu I (^uy 
*) /Hind III»r*$r*ft.i:i£|±L*u 
KpMHEltt, W#*S^-©BaaH I/Hind III»fK-±lC9IKf 

3kbW>tSr^RIU pGPlcf>lr* n--V^LTpMHE2& 
fPSa-TSo pMHE2S:Sal I-CSfCL, p36.5W13kb Xho I 

^U3T-.65 5' -agg ttc agt ggc agt 



86 
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# b y >x V*. >W*MKn 3 ' 5&gfcH£ LT 
^ZZtUiMt. pCKltB--c*«. ft^h7>x->^ 

[K.Meyer*J±U1LS.Neuberger (1989) ajBJLI- , JL 195 
9-1964;S.Petterson& (1990) Mure, 3J1.165-16 

2. SE?fl$nfcK6«»r$-t^> y * 

EMBL3/SP6/T7 (Clonetech Labora 
tories. Inc. , Palo Alto, CA) flZ 9 n — s V ^ £ ixfc 2 
OWt K6ifaSy/ADNA7^7j;-S:, pse-s^sk 
b Xho I/Sma mnZSttt b ft6«.J«lgESrffl^T^ 
^y-=^Lfc„ «t^n-^ t: . »OV«*«5* 



ggg tct ggg aca gac 



ttc act etc acc ate age - 3' 



«r¥8tU -ttT^E?iJ$Jtfcvj s -fe^ v hODNAE 

^7^fx^^) Sr^^^-pCKiteiVpCKaoxho i 
>xVx.>%ft&t% o Not i-eo?g(kizj:»3Kh7> 30 
* y/v±-c?K« tfcjf xm & ■? t xm<Dm&* \z ■? * 

SMi^VIEIIftA^nyy^cwjinttjK^fc (Ph 

armingen, San Diego, a) -CftfeL. * LTFACScan^tfr 
Kff (Becton Dickinson, San Jose, CA) 7d- 



D. SE?iJ$HTV «ft/J*era h 7 i?= >a> 

fm 

ic^W^^:?— pjCKl 
p36. 5C013kbWC k £*TXho HfABrtfSr* U / *§M| 

-cftsu Hind in-ciM:dii^^/9fta$«ifcr? 

- K^n-vSrg«-f-<5 0 ict/^^; K P 36.5-ld 
SrCla I-Cffi^U 57^*1131-5., p36.20J k 1 

^7.4kb Xho HfAKfrSr^ U'/ !>T*SagL» ^LTC 

p36.2ffA»f>T-i4Sp36.5#A»f^t^i:^ 
l*J»i*>5^B-vSrS«-t-5 0 CO^n-VpjCKl (03 

4) tt N 7.2kbO±j|E?0*3J:V9kbCDTliEE^t— «f 

»=. »*4t k j *9mixvc*mm**ti. m$\ 

Wtftttt b J — C k.4 > hn >jt>-/>v^— t^^L % t 
H3' «x^yf- «r*tfrit*>«. mfAw)t 
tt. ilAD03' B«EW, MiLaS0[»fci±««x>^ 
t^D-=^t5B«T?a=-?3' Sal Iffi 
ffi«cJ:t)BS$Jx5. 3.=-^xho ittttu. HE?0$ 

IfcitHho m&ti, ftfiOhy^^i;!^^ 
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2. nt&tZhX^kW K&G*-*?*yb*>Wt# 

SB) SrttoT, 7r^^-<^^-^EMBL3/SP6/T7 (Clon 
etech Laboratories, Inc. , Palo Alto, CA) a — ~ 

h&£trDNA#r)i-&, KpJCKl^--^Xho I 

* ij rf - "a" 5' - ggc cgc atg 



10 



Yy B»JBw«aoOR(rv-Jtt^Sra 
SBk«l7 

A. £ n V ^ ^ -pVHf COf^Si 
1. pGPlf 

-fy** KpCPla £Not IXiBftU * 

eta etc gag tgc aag ctt ggc 



cat cca- 3' 



it U =f 



V 5' -ggc ctg gat ggc caa get tgc act cga gta 
gca tgc- 3' 



tC^^^: KpGPlftt, Not iSfl&^Sfi imzxv 3 
BWJSixfcSph I.Xho I4oi:UtHind IIIJBJffiSr^tf. 
2. pVHf 

t'hV H -V77S!) -^Site^-tr y hV H 251 
[C. G. Humphries h (1988) Nature . 331,446] $r*^2. 4k 
b©5' B»EWfcftl.4kbfl>3' KSE^J^-^!:, 4. 
2kb<7?Sph I/Hind IllWr^ilCdSV^X^y^? KpVH251 ^? 

it 'J =f-83 5' - cag etc gag etc 



pSelect™— 1 (Promega Corp. .Madison. WI) ^tw^ a 
^■y^^w^KSrttofcsKy >?--ffil«RJS (PC 

ggc aca ggc gec tgt ggg - 3' 



- 3' 



it ] ) rf- 84 5' -etc tag agt cga cct gca ggc 
* U 33' - 85 5' -age etc gag ccc gtc taa aac cct cca 



cac 



3' 



it If zf- 86 5' - ggt gac act ata gaa tac tea age - 3' 



tftgSjtfcS' K?fJ£rSph IfcXho IXilWfcU ^UTti 
IB Six*: 3' E?"JS:Hind Illixho I"e»«"f-*. 

U KpVHf 7*7 *S KpVHfli. > 

^/vRW*=~K1-**— ^V^i*^ V„25l<?> 
Hg*SrWlSl-S^^^ttW»SI»Sr*#-r«i. pVHfii 

<7><t 5 4IEM(4«5fi^ J: 5 *Kas I/Xho ITMKflsS iifc 

i. «m^nsv„ieeiF-cDNAE^jcot8<g * 
* U 5' -gga att 



& fc hStfML'JW** (PBL) Ti^^y (A) +RNA&* 

- (dT) Srffio-C, .J^«cDJtt*r^#"t-*. £-«(cDNA 

40 X*V* (dG) **SS:WiDl-5o *WC* Frohmanfe (1 
988. Proc. Natl. Acad. Sci. USA. 85*8998) (Dl?m<D$£& 

G5fe*B«r«*D.Lfc»-«PBL cDNA^fflt^fc^y fef 

*«R)CJw*5v^T. *sj=t- (dC) x3 :fc<fctf&<0*y =* 
etc aca gga gac gag - 3 ' 



(45) #fF29385 6 9 
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2. ^SaGT-jglg-^cDNAE^roffSft * 

* 'J if- -c- 5 ' _ ctg acg act ctg ut ggc (ct)a(cg) 

t(cg)(ct) (cg)ag (ag)t(cg) ca(ag) ct(gt) gtg 
(cg)a(ag) tc(gt) gg(gt)- 3' 

* . «tt«MCMW«lifcW BWfcTy-**L KM***** (Genha^Los Alamos, NH) . 

* 'J zf- "d" 5' -ggg etc gag get ggt ttc tct cac tgt gtg 
t(cgt)t (acgt)(ag)(ct) aca gta ata ca(ct) 
(ag)g(cQ- 3' 

ir 'J d"- "e" 5' _ c t g acg act ctg tat ggc gcc - 3' 
^•>J3*- H f- 5' -ggg c tc gag get ggt ttc tct - 3' 



SrtfeoTPCR(iJ;»)titi-erLfe5. ftbtllZO. 36kbWCR 

ho UCfcoraft;-*-*. ftV>f^{k^£feSrKa S I/Xho I 
T«fl:*itfcpVIIf*c^n-=>^u SXillttSfUt 30 

SI-f-5. pVHf^Kas iSfct^-OigJiili. Ili^y^ 
055' *«wic^C^y7-f^g^ftSB^Sr^«^ 
U Xho iSBffi^wSifettBigEjSe^-fe^yvh^ 
3' *J»<Otr^»lcffi«|xv'^^S:P?«^i-5„ «§S 

(Genbank;Los Alamos, NN) „ £ 

* *) V 5' -ggc eta act 

- tec- 3' 

* 'J =f - V 5' -ggt tct caa 

K«rteoTatS»S«r*frf$. Sfi I*igf±g#itt 



SfcAfcxiJW ^7* * KDNASrSfi I-CiBffc 

**U ftt^Not I"C^{k-r^o Sfi I5HSe>**SK9 
>«S*i-5J:5ir % Not iWffciftc* 7 T * 

gag.cgt ccc.atc ttg ,aga acc 

tat ggg acg etc agt ta- 3' 

> > h^hmx buz £?\z Lxm c^mvmmzmm 
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AS (fiPtt h) ft8/o^!)yi/t^- (BMB 

ail, SttftK, **.61ifc««)^XOt»L<tt*»» 
O&S ^ n ^ y v* fcfiT »jB u-fe - 5 

y y«)tyty h «rWM-r 

bT^iX^^^l>^S:t hM^a^y Vh7^^x 20 

u-fe^-tr(lH**nfc«»tt35Sfc5^ tSrBEWUT 
V>5 (T.F.Daviesb (1991) New England I. Med . 325. 2 

UfcftS^a^y vSr««-rs [ilillerfc (1982) fig*. 
England T. Med . 306. 517-522] 0 Harlow*5 ± T/Laneiw 
«t 19 ta*c £ Jxfc ± 5. t- (E. Harlow** t W>. Lane, Ant ibod 
ies'.A Laboratory Manual, 1988, Cold Spring Harbor La 
boratory, New York) , * / * n— ■*vHK0*5H&-t"6 
/N^^y K— rfrflsJH-a. BfcBJI&lry'irs/ hSr^Sft 40 

■t^>**oao^lc»E?«$*tfct hTJRMSMr:/ 
(TCR) a^it/jSae^Sr^tfDNABffrSr^^^JK 

•T5o b7>xi?*~y*nto&?*C&#miz£Qi*ib 
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fc^(^riiEbt^*fc(i«Bjfia»*««miis*$ix 

#lNZ>t\ TCR a*3j;T/i5«cDNA^n — y$:^TCRG¥ 
>^-JvU0>3tETfc h7^'^*y«S*ty h [T.Ch 

oib (1991) Mol.Cell Biol. . 1L 3070-3074) tlZ^ 
Ai"5 e TCR ad3J:.V/3«[cDNAh9^^*XtBj4*«r 

TCRtt#*M-&*-e*afc» (H.Clevers 
(1988) Ann. Rev. Immunol. . §,.629-662] , TCR$<D 

L4«s&, ■ *»M*B«a«l'KK«* [Townsendfc (198 
6) Nature , m.575-577) *3tWJt*»W(lHifiM|-e 

TJSBJB uir;/*- a *5 J: m b 7 y 9 ^ 

*fcri*-©TCRfie*ai-6Ti»ftiwtfc*i-s*# 

Marzluf f , W. F. b (1985) f Transcriptio n and Trans 
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